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THE RESEARCH LABORATORY OF MR. EDWARD 
WESTON. 

Among the pioneer names in electric lighting, as re- 
gards its development during the last ten years, none 
occupies a more prominent position than that of 
Edward Weston. With Maxim, Edison, and Brush, he 
stands as a representative of the American inventor. 
In this issue we present our readers with views of his 
private laboratory, recently completed. 

Modern invention has now assumed a phase where 
the finest and most correct workmanship is needed to 
carry out the inventor's ideas. The models that are 
only experimental, as well as those representing the 
completed invention, have to be constructed in the most 
perfect mann er. Unless the ideas of the inventor are 
well carried out mechanically, delay and discourage- 
ment will attend every step. This is not all. To ascer- 
tain how much of good there is in the more scientific in- 
ventions, a series of tests have to be applied. These 
must be accurate to possess any value. In many in- 
stances also the quality and composition of the mate- 
rials used have to be investigated. 

The laboratory we illustrate is the embodiment of 
such ideas. It includes, for constructive purposes, a 
selection of the highest grade of tools and machinery, 
driven by steam power. For other work it provides 
electrical testing and experimental apparatus, and a 
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chemical laboratory, with all the concomitants. In its 
four main rooms and in its offices and smaller apart- 
ments everything is contained that can aid the inventor 
in quickly bringing his ideas into concrete form and 
determining their value when so presented. 

The laboratory is situated in the rear of Mr. Weston's 
residence, in High Street, Newark. Two large build- 
ings are devoted to the shops and laboratories proper. 
Between them is the boiler room. It contains an up- 
right boiler, feed water heater, injector, and other ap- 
pliances. The boiler and principal pipes are coated 
with non-conducting composition, and the little room 
is the acme of neatness and of approved arrangement. 
The boiler not only supplies steam for driving the ma- 
chinery, but also that which is required for heating the 
rooms in winter. 

On entering the buildings the experimental and office 
department is first reached. In this motors can be 
tested and the general running of machinery can be in- 
vestigated. On one side are the offices of Mr. Weston 
and of his chief assistant. The main engine is situated 
here, immediately adjoining the boiler room, and is a 
model in its way. It is an Armington & Sims high 
speed engine, interesting as being a present from the 
builders. It is surrounded by a polished railing, and 
by belting and countershafts drives all the machinery. 
It is provided with indicator connections, so that its 
running can at any time be tested, and the indicated 
horse power determined. On this floor also Is v a 
photometer, on which incandescent lamps are tried to 
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determine their illuminating power. In testing them 
they are photometered in various positions, in order to 
obtain an average result or " the spherical illuminating 
po\»er.'' In this line Mr. Weston has made some in- 
teresting investigations, and has determined a few criti- 
cal positions which give a correct average for spherical 
intensity. Upon the photometer table is a sphere of 
wood, with the relative values of different projections 
of light from an incandescent lamp marked upon it. In 
this room also are a very perfect set of rolls for rolling 
metal, and various other apparatus. 

Ascending a flight of stairs, the machine shop is 
reached. A full set of Brown & Sharpe machinery is 
here provided, including a universal grinder, lathes, 
shapers, milling machines, planers, and drills. Each 
piece is the best that could be constructed. No attempt 
is made to have large or heavy machinery, the work 
done not being on the manufacturing scale. In addi- 
tion to the lathes and other machinery, a full set of 
gauges is supplied. Proof planes, straight edges, steel 
rules, inside and outside vernier calipers, and gauges 
for depth, and for screw cutting, both male and female, 
are kept here in cases. There is much of value to be 
derived from their examination, and more space than 
is at our command might be devoted to them. They 
represent a complete set of mechanical standards. A 
dial calibrating machine is of special interest. In it 
the contact between the object and the calibrating sur- 
faces is brought about by spring pressure. This elimi- 
(Continued on p. 290.) 
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DISTILLATION OF WOOD. 

The Cadosia Chemical Co., at Cadosia, N. Y., has 
several establishments in that vicinity for the distilla- 
tion of wood, which has now become an extensive and 
important industry. 

Almost any of the harder varieties of wood will an- 
swer, but those chiefly found and used by this com- 
pany, in the region it now occupies, are birch, beech, 
and maple. Pine, hemlock, and soft woods will not 
answer. The general operations and products of the 
company areas follows : 

Contracts are made with the neighboring farmers for 
the purchase of standing wood, on which an agreed 
amount is paid in advance, balance payable as fast as 
the wood is cut by the company. The wood is de- 
livered at the works in ordinary four-foot lengths and 
is then piled in the distilling retorts, of which there 
are in the Cadosia still house 24 pairs. These retorts 
consist of cast iron, somewhat in the form of a steam 
boiler, about 10 ft. long and 4^ ft. diameter, having a 
large manhole at one end and condensing exit neck at 
the other end. When a retort is filled with wood, the 
manhole is closed and sealed; a slow fire is then started 
under the retort. The first products of the distillation, 
consisting of alcoholic vapors, are passed through a 
condensing worm, and the liquid thus produced is sub- 
sequently redistilled, and this product thensold. Most 
of it goes to Binghamton, N. Y., where it is refined, 
and put on the market as wood alcohol. 

The second products of the distillation, consisting of 
acetic vapors, are condensed as before described, and 
the liquid is mixed with lime, thorough mixture being 
effected by mechanical means, thus producing acetate 
of lime — used in cloth-printing works. The crude 
acetate is placed above the retorts on racks, where it is 
dried, and is then ready for market. 

The third products of the distillation, consisting of 
tarry matters and naphthas, are shipped as produced, 
and subsequently refined. 

The last products, consisting of heavy tars, are used 
at the works as fuel. When the distillation is finished, 
there remains within the retorts a mass of clean and 
beautiful charcoal, ready for market, and all of it is 
sold to the steel makers. Most of it goes to Troy, N. 
Y., where it is chiefly used in the production of fine 
steel. 

The principal fuel used in these works is bituminous 
coal, which together with the crude lime required is 
brought to the works by railway. 

We are indebted to a correspondent who resides in 
the vicinity for these particulars, which are only in- 
tended to convey a very general idea of the mode in 
which some portions of the forests in Delaware County, 
N. Y., are now being utilized. 

The tanning of leather has been and still is a leading 
industry in this region. This involves the use of large 
quantities of bark, the trunks of the trees being sawed 
up and converted into lumber. 

Many of the hills in the above vicinity are underlaid 
with bluestone, and there are several fine quarries of 
this noble building material. 
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COALING AT SEA. 
In the days when war ships were under sail, and re- 
lied for propulsion only upon the winds, no thought 
was taken when they set out on a long journey how 
they should return. The same winds that bore them 
away fetched them back, and though the course was 
not always straight, and often longer one way than the 
other, there was not any danger, even when maintain- 
ing top speed, of falling short of motive power. Wind 
is easier found than coal at the end of long voyages, 
and now that the modern war ship is a steamer, the 
question of coaling becomes of the highest importance. 
Big ships cruise between coaling stations, and, when 
they set out on long voyages, their destination must be 
a coaling station, otherwise they cannot return. The 
recent maneuvers in the Irish and English Channels 
and North Sea showed that the great war ship of 
to-day requires enormous quantities of coal. Its fur- 
naces seem insatiable, and there is good authority for 
saying that during the recent fortnight's maneuvers 
of the British fleet, it was an occurrence by no means 
uncommon for a ship to empty her bunkers before she 
could get into port, notwithstanding that a fifty mile 
run would have brought her there. When we consider 
ocean voyages, the question of fuel supply becomes 
really serious. Should she come into hostile waters 
after a long run, the chances of maintaining anything 
like effective activity would depend upon making a 
port bearing her own flag, because, under the neutrality 
laws, she could not coal even at a station belonging to 
a friendly power. The English naval authorities, al- 
ways alert and far sighted, realized long ago the im- 
portance of having coal at hand, and when the present 
great steam fleet was yet under construction, they set 
themselves to the task of establishing fortified coaling 
stations all over the world's waters. Experience with 
the big ships, however, has shown that even this is not 
enough, because of the imminent likelihood of running 
short of coal while yet in deep water, and for some time 
they have sought to discover a practical means of coal- 
ing at sea. 



So far, none has been found, though many plans 
have been suggested. The system of broadside coal- 
ing, to wit, laying a collier alongside, as in dock, is 
looked upon as wholly impracticable, and very rea- 
sonably so, because, save in a smooth sea, it cannot 
be accomplished without great danger. Another plan, 
not new, save as to apparatus for carrying it out, was 
recently described by a retired naval officer before 
the Royal United Service Institution. It consists in 
passing coal by means of a whip and running sling 
from a collier in tow of the ship to be coaled. The 
colliers to be used should be steamers, fast ones at 
that, and they ought to have straight stems, with no 
hamper forward in the shape of bowsprit or head 
gear. The originator of the plan says that she could 
then be brought up stem on to within only a few feet 
of the stern of the ship to be coaled, that is to say, 
near enough to permit hauling lines to be hove aboard. 
This, of course, could be done as easily in rough 
as in calm weather, if both vessels have a full head of 
steam up. With the aid of the hauling lines, two stout 
towing hawsers are passed aboard, and then other and 
heavier hauling lines follow. The hawsers are crossed 
from the stern pipes of the war ship to the bow ports, 
hawse pipes, or to any other apparatus convenient to 
special coaling, and are then made fast for towing. The 
two vessels now start up, holding a moderate rate of 
speed, just enough to keep the towing lines fairly taut. 
Two flexible steel wire ropes are now passed and se- 
cured in the following manner : Aboard the war ship, 
the ends of these steel wire cables, previously rove 
through two travelers with patent hooks, to be rove 
in turn through stout blocks, secured by wire straps 
at sufficient height up the mizzeninast, and the ends 
brought and secured to the foot of the mainmast. 
Aboard the collier the ends must be rove through lead- 
ing blocks on each quarter of foreyard or heads of coal 
derricks, and ends set up to ballards or other conven- 
iences in the gangway. Then the coaling beginseither 
by means of tipping tubs or coal bags ; the former, the 
designer of the plan estimates, should be of half a ton 
capacity, or, in the case of the latter, five bags to one 
hoist. The hauling lines are attached to the travelers 
and brought to either steam capstan or winches. Each 
collier has two whips in each quarter of her foreyard 
for hoisting and lowering away. 

In the discussion which followed the description of 
the new plan, the general sentiment, as expressed, was 
of unbelief in its feasibility, the grizzled old sailors 
present insisting that it would be perilous to have a 
collier so close astern of their ships as was necessary for 
that ; a heavy load swinging on a line between the two 
ships would tend to bring the collier in collision with 
their stern posts and rudders. 

It is not unlikely that this vexed and vexing ques- 
tion of getting fuel at sea may be settled in the near 
future by the adoption of oil for fuel. Then the pro- 
blem will be an easy one, for, even in rough weather, 
a steam vessel loaded with oil can safely come near 
enough to leeward of another steamer to take aboard a 
slack hose pipe, whence oil may be pumped into the 
empty tanks of war steamers. 



Clean Castings. 

Industries says : A Dusseldorf firm has recently in- 
troduced a device for separating the light impurities 
from molten iron or other metals in the operation of 
casting, with a view to securing pure and clean cast- 
ings. The " separator " is placed upon the inlet aper- 
ture of the moulding box, and consists of a rectangular 
casing provided with a number of transverse partitions, 
dividing the casing into a series of separate chambers, 
which are in communication by means of openings at 
the bottom of the partitions. The molten metal, being 
poured into the separator at one end, is caused to pass 
through the several compartments in the apparatus 
before it can enter the moulding box, the light impuri- 
ties being in this way caused to rise to the surface, and 
prevented from entering the mould with the metal. As 
the metal passes from compartment to compartment, 
more and more of the impurities are separated out, until 
the metal reaches the inlet to the mould in a practi- 
cally pure state. Air is also effectually prevented from 
entering the mould together with the metal. In the 
second chamber there is arranged near the inlet a round 
iron rod, which produces ebullition of the metal, caus- 
ing the impurities to rise to the. surface. It is stated 
that by the use of this apparatus exceedingly dense and 
pure castings may be produced. 

■»»».» 

Two new vegetable perfumes are said to have lately 
become articles of commerce. One of these is a kind of 
xylopia from the province of Chirigui, in Costa Rica. 
The odor closely resembles that of Canaga odorata, 
and the flowers are now used, like those of that plant, 
in the manufacture of ylang-ylang. The other is named 
ouco, and is the highly odoriferous blossom of a kind of 
acacia tree which is found in Central Africa, and which 
Serpa Pinto was the first to describe. The oiico 
flowers are brought down the Cubangin River for sale. 
They cover the trees on which they grow with such pro- 
fusion that they fill the atmosphere with the over- 
powering richness of their scent. 
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Wealthy Indians. 

A visitor to the Osage reservation, Idaho, if he has 
a mind to study the human race under varying condi- 
tions, finds much of interest. He is inter primos 
among the aristocrats. The Osage Indians are about 
the only example now left in the United States of a 
real aristocracy. They do not depend upon govern- 
ment rations, as do the Cheyennes and others, at all, 
but. have enough as their own undisputed property to 
make them the wealthiest community in the country. 
Besides the land of the reservation, which belongs to 
them by a title hard to assail, they have about 
$7,000,000 bearing 5 per cent interest in the hands of the 
government. They are paid about $250,000 a year in 
cash. The entire tribe numbers only 1,600, so that 
they are actually the richest body of people we have. 

The Osages have all the attributes of an aristocracy. 
They own the land, do absolutely no work, have 
plenty of money, know nothing of barter and sale, 
and therefore not much of the meanness which char- 
acterizes all commercial classes. They envy nobody, 
and are satisfied with themselves and their customs. 
With the virtues of aristocracy, they have its vices. 
With generosity, they have shif tlessness and laziness 
in perfection. Though magnificent pastures lie before 
them for miles, few of them take the trouble to own 
cattle, the majority preferring to buy beef already 
slaughtered and cut up from the traders. They are not 
even hunters and fishers. Their lives are spent in ly- 
ing around under tents and shanties, eating to reple- 
tion, and filling their blood with impurities which 
they do not take exercise enough to get rid of. Bad 
habits have brought on bronchial and scrofulous 
diseases, which are helping to still further reduce 
their numbers. They have no faith in white physi- 
cians, and their own medicine men have as much in- 
fluence as a hundred years ago. 

The government puts a premium on reproduction 
by the system of distribution adopted. Each member 
of the tribe, including women and children, receives 
about $160 every year. The more wives and children 
an Osage has, therefore, the richer he is. In spite of 
this encouragement, the tribe is decreasing. A white 
physician at the agency estimates that the rate of de- 
crease is not less than 2 per cent a year among the 
full bloods. The half breeds are increasing. It can 
be at once reckoned that in another half century the 
full bloods will have gone and the splendid inheritance 
will be in the possession of white men and their chil- 
dren, even if no new policy is adopted by the govern- 
ment to hasten the catastrophe. 

The full bloods are nearly all honest and manly in 
their way. They have an idea that everything on the 
reservation belongs to them, and they go behind the 
counters and among the goods of the post traders as 
freely as though they were proprietors. Up to a cer- 
tain point they understand business — debit and credit 
— but not much beyond the simplest forms. As might 
be expected, they are chronically in debt. They want 
to buy everything they see, and think little of prices, 
and give away as readily as they buy. Other tribes not 
so well provided with worldly goods are fond of visiting 
the Osages, and on these occasions the custom of smok- 
ing presents works to the disadvantage of the wealthier. 
Several hundred ponies and large amounts of various 
property have thus been given to the Kaws and other 
poorer tribes within a few years. 

Can the Osages be civilized ? Of course they can. 
They are not civilized, to be sure. They speak little 
English, and wear the blanket and breech clout ; 
allow their women to die by scores in childbirth, and 
compel them to do all the work ; they are too lazy 
to raise cattle when pasture and feed cost neither 
money nor work ; they keep up the dances and 
paints, and cut their hair in helmet fashion. All 
these things they do, but they could be easily 
taught to adopt the customs of civilization. Five 
years of education scientifically applied would make 
them equal to the Cherokees in civilization and su- 
perior to them in force of character. — Kansas City 

Times. 

m i m i m 

Edison on the Labor Question. 
Thomas Edison, the electrician, when asked by a 
newspaper interviewer what he thought of the Keely 
motor, replied : " I have never seen it, so I have no 
opinion about it. But all the results he is said to have 
obtained can be got from compressed air. All the air 
in this room can be condensed into a liquid that could 
be carried in a filbert shell, and its explosive force 
would be tremendous. Skillfully released and recon- 
structed, it would move a great machine." In reply to 
the question, " When motive power gets to be four 
times as cheap as it is, Mr. Edison, what will become of 
the laboring man ? " " He will be enriched by it. Ma- 
chinery will be his slave. See how machinery has 
multiplied in the last fifty years. As a direct result, 
workingmen get double the wages they did then, and 
the necessities of life cost only half as much. In other 
words, a hand worker can to-day buy four times as 
much with ten hours of work as his father could fifty 
years ago. For the first time in the world's history, 
a skilled mechanic can buy a barrel of flour with a 



single day's work. The machinery in the United 
States represents the labor of a thousand million men, 
or fifty times as much labor as that of all the men in 
the country. When motive power is still further cheap- 
ened — say in another generation — I believe that the 
unskilled laborer, if sober and industrious, can have a 
house of his own and a horse and carriage and a library 
and a piano. It is terrible stupidity that leads some 
laboring men to suppose that machinery is their foe. 
It is the thing that gives them independence and even 
freedom. Without machinery society would drift into 
the condition of master and slave. The multiplication 
of machinery means for every worker more food, better 
clothes, better house, less work. In fact, I believe 
that the indefinite increase of machinery is going to 
solve what folks call 'the labor question' — that is, the 
desire of hand workers to get a bigger slice of the mar- 
gin of profit." 



Distribution of Power. 

The tendency of modern manufacturing is toward 
larger and larger establishments, owing to thefaet that 
the pro rata expenses are less than in smaller ones. 

The recent advances in the production of electricity 
and its use through electric motors seem destined to 
soon change our system of distributing power, if it does 
not bring the abnormal growth of single establishments 
to a sudden halt. It is well known that large powers 
can be produced much more economically than small 
ones. Hence one of the great advantages of a large 
manufactory. But with this advantage there is an at- 
tendant disadvantage in the accumulation of long lines 
of shafting and innumerable belts that have to be kept 
running whether they are performing any work or not. 
In cases of dull times, when the shop or mill is running 
but a small force of men, the unnecessary amount of 
friction thus produced has led many mechanics to 
recommend, and in some cases to use, a number of small 
engines instead of one large one. The objections to this 
plan are, first, it does not fully accomplish its mission, 
and, second, the steam and exhaust pipes are a nuisance 
and source of loss through condensation. 

The use of the electric motor, however, accomplishes 
the purpose perfectly. The small motor may be run as 
ecdnomically as the large one. Hence there is no objec- 
tion to using one for each machine. The motor may be 
started and stopped with less trouble than it takes to 
shift a belt, and when not running it is not calling for 
the expenditure of any power to keep the main line or 
countershafts going. 

It is quite possible and practicable to have a large 
manufactory running without main shafts, counter- 
shafts, hangers or boxes, and with very few pulleys and 
belts. Such a plan is not at all chimerical, as it is to a 
certain extent in actual use in several places. In Eng- 
land motors have lately been applied to calico-printing 
machines, each machine having its own motor, which 
may be stopped and started independent of all others. 

The ability to transmit the power over considerable 
distances without appreciable loss will give the small 
manufacturer a chance to rent a small room and obtain 
his power as economically as his wealthy neighbor. 

This ability to subdivide and distribute power suc- 
cessfully and cheaply to small users is destined to put 
a check upon very large establishments that are likely 
to come into competition with them. Let us suppose a 
maximum amount of business distributed equally be- 
tween one thousand manufacturers and one very large 
one, when all are able to obtain power at equal cost. In 
cases of shrinkage of business, the one thousand small 
concerns, by reason of their having more persons to 
solicit business, will obtain more than one-half of the 
business, hence they will be able to stand the pressure 
better. 

There is another and more important result that 
would accrue to the community at large from a more 
general distribution of power to small manufacturers, 
and that is that in eases of depression the burden would 
be more equally divided, instead of falling almost en- 
tirely upon those who lose their positions in a large es- 
tablishment. 

But without any regard to the social side of the ques- 
tion, the financial remuneration to accrue from the 
establishment of central stations from which electric 
power may be measured out to small consumers, as gas 
and water are now measured out, will soon bring about 
this final result. 

In general, we may expect thatt he development in the 
future will be more toward larger powers in steam en- 
gines and the division of these into smaller powers 
through electric motors with the necessary consequence 
that therp will be a greater demand for persons who un- 
derstand something, at least, of electrical engineering. 
— Wood and Iron. 



A PAIL filled with fresh mortar fell from the top of 
the new Court House in Macon, Ga., and struck 
squarely on its bottom on the head of a colored work- 
man who was standing on the ground. The bottom 
was split into flinders, and the pail and the mortar 
completely incased his face, so that he was in great 
danger of smothering until relieved by a fellow work- 
man. 



Death of Prof. Gustav Robert Kirclihofi'. 

The death of this eminent physicist, one who has 
secured for himself a historical position in the scientific 
world, is just announced. He died on October 17, at 
Berlin. At the time of his death he held a chair in 
the great university in that city. 

He was born on March 12, 1824. His scientific work 
began at an early age. In 1845, a year before his gradu- 
ation, he published an essay on the passage of electri- 
city through planes. In 1846 he graduated at the Uni- 
versity of Konigsberg. In 1848 he began lecuring in 
Berlin on mathematical physics. In 1850 he was ap- 
pointed lecturer on experimental physics in Breslau and 
in 1854 he assumed the chair of natural philosophy at 
Heidelberg. During this period, and up to 1858, he pub- 
lished many essays on magnetism, electricity, heat, 
vapor tension, and similar subjects. He held the 
Heidelberg professorship for over twenty years. In 
1859 he discovered that the Fraunhofer lines in the 
solar spectrum were due to a correlation of emissive and 
absorptive powers of the same ignited vapor. This led 
him to his great discovery, and a step further brought 
him to the crowning work of his life. In this he was 
aided by Prof. Robert W. Bunsen, one of the greatest 
experimental investigators the world has ever seen. 
The two scientists working together evolved the 
method of spectrum analysis, and in 1860 perfected it 
in its essentials. When published to the world, it at 
once was recognized as a classical discovery. The 
immense influence of it as an analytical method of 
investigation in terrestrial and celestial chemistry 
cannot be overestimated. In astronomy, the constitu- 
tion of the heavenly bodies, their motions, directly 
toward or away from the observer, have all been in- 
vestigated or determined by this method. Its appli- 
cations to astronomy have recently, in some of their 
forms, been illustrated and described in this paper. 
In chemistry, new metals have been found by it, that 
otherwise would never have been known. Were it 
only for its part in completing the relation of the 
atomic weights of the elements, by Mendelejeff's law, 
the indebtedness of chemistry to it would be great. Its 
importance is so great, and of such increasing influ- 
ence on scientific work, that Kirchhoff's name will be 
more celebrated through it than through all his other 
achievements. 

In 1870, he became a member of the Berlin Academy 
of Sciences, and received the highest honor awarded 
in Germany, the Prussian order pour la merite. Many 
works and essays were published during his life. In 
his death the loss is felt of one who, by his genius, 
had made himself a pioneer in modern chemistry, 
physics, and astronomy, for each of these branches 
owes much of its recent development to him. 

«in » 

An Electrical Stratagem. 

According to the Electrical Review, when the electric 
telegraph was first introduced into Chili, a stratagem 
was resorted to in order to guard the posts and wires 
against damage on the part of the Araucanian Indians 
and maintain the connection between the strongholds 
on the frontier. There were at the time between forty 
and fifty captive Indians in the Chilian camp. General 
Pinto called them together, and, pointing to the tele- 
graph wires, he said : " Do you see those wires ? " "Yes, 
General." " Very good. I want you to remember not 
to go near nor touch them; for if you do, your hands 
will be held, and you will be unable to get away." The 
Indians smiled incredulously. Then the General made 
them each in succession take hold of the wires at both 
ends, of an electric battery in full operation. After 
whSRi he exclaimed : "I command you to let go the 
wire!" "I can't; my hands are benumbed," said the 
Indian. The battery was then stopped, and the man 
released. Not long afterward the General restored 
them to liberty, giving them strict injunctions to keep 
the secret, and not to betray it to their countrymen on 
any account. This had the desired effect, for, as might 
be expected, the experiment was related " in the strict- 
est confidence " to every man of the tribe, and the tele- 
graph has ever since remained unmolested. 

■»<»>*■ 

Trade mark Decision. 

Judge Taft, of the Superior Court of Cincinnati, has 
just rendered a decision of interest in the trade mark 
case of Soeiete Anonyme de la Distillerie Benedictine 
,_de l'Abbaye de Fecamp vs. Mihalovitch et al. The 
plaintiff, the French corporation which manufactures 
the liqueur known as Benedictine, brought suit against 
the defendants for infringement of its trade mark. The 
defendants contended that the word " Benedictine " 
was a generic word, and opposed the plea for equitable 
relief on the ground that the plaintiff had deceived the 
public into believing that its product was manufactured 
by monks in an abbey at Fecamp. They adduced evi- 
dence to show that the Benedictine abbey was de- 
stroyed in 1795, and that- no Benedictine abbey now 
exists in France. Upon the part of the plaintiff it was 
shown that its distillery was on the site of the monastery; 
and that its liqueur was made from the original recipe, 
which is still preserved. Judge Taft decided in favor 
of the plaintiff, and held the defendants liable for in* 
fringe went. 
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THE EESEABCH LABOBATOBY OF MB. EDWABD 
WESTON. 

(Continued fro m first page.) 
nates the personal element, so that yielding substances, 
such as hairs, vegetable filaments, and the like, can be 
accurately gauged. The readings are given directly on 
a dial, two inches or more in diameter. 

Much of the work done in this department requires 
special cutting tools, and already quite an assortment 
of these has accumulated. They are all kept carefully 
in drawers. Among others, one tool for cutting out 
a hemispherical cavity in a copper block, used in the 
galvanometer, soon to be mentioned, is worthy of 
special notice. Its face is an accu- 
rate half circle in contour. One 
quarter of the circle has its edge 
beveled upward, the other quarter 
downward. It is used for cutting 
into the face of the block as the 
latter is held and rotated in the 
chuck. The mere construction of 
this tool of sufficient accuracy for 
the work it is called on to execute 
is somewhat of a mechanical tri- 
umph. Other tools of various pro- 
files for the same galvanometerjand 
also for other apparatus are pre- 
served, some of ogee-like profile, 
and all beautifully executed. 

In one corner of the room, where 
the light is best, is a drawing table, 
where the drawings of apparatus 
are executed for record and for the 
machinists' use. For the past five 
years, one sheet of drawing per day 
has been averaged by Mr. Weston, 
and every sheet shows some new 
invention or improvement on prior 
devices. 

The above is but a very incom- 
plete account of all that this room 
contains. From the cut a very good 
idea of its general arrangement may be obtained. 

Next to it is the balance room. This contains an 
analytical and assaying balances, as well as other 
scales for common weighing. The balances are of 
Becker's manufacture, and are sensitive to less than 
one-tenth milligramme, or about one one-hundredth 
grain. 

Passing through this room, the chemical laboratory 
is entered. In this room everything required for 
chemical work is kept. Supplies of beakers, test tubes, 
glass dishes, and crystallizing vessels, retorts, agate 
mortars, Berlin porcelain ware, and all kinds of 
chemical apparatus are stored away in the cases in 
profusion, or distributed and in use on the tables. 
The walls are lined with shelves for bottles, and a 
large supply and variety of chemicals are kept on 
hand. Closed chambers for the evaporation of acid or 
other solutions of corrosive or poisonous character are 
on one side of the room. In this room Mr. Weston has 
carried out the overhead system of heating. The coils 
are shown in the cut. They 
are carried around the room 
about three feet below the 
ceiling. The general action is 
to heat the air and cause it 
to rise against the ceiling. 
There the currents of air 
curve over and are forced 
downward, supplying warm 
air to the whole inclosed vol- 
ume of the room. The sys- 
tem is found very perfect in 
practice. It operates with- 
out draughts, and is much 
more powerful than the or- 
dinary radiator system. It 
resembles to a certain extent 
or is analogous to the plenum 
method of ventilation. 

The working tables are to 
be supplied with gas, steam, 
electricity, hydrogen, air 
under pressure, and vacuum 
or exhaust, all by pipes or 
leads, and independently of 
each other. Each experiment- 
er will have all these at his 
command. 

The chemical department 
is not a mere adjunct of the 

rest. It is distinct in itself. Mr. Weston has done 
much independent work in chemistry, while the same 
science has been subsidiary to some of his most im- 
portant work in electricity, notably in the production 
of the tamidine filament. 

This substance is really the only unorganized fila- 
ment ever used in an incandescent lamp. Gun cot- 
ton is dissolved in a mixture of ether and alcohol and 
evaporated so as to give a sheet of collodion. This 
is hard and horn-like in appearance, and quite devoid 
of any structure, being entirely amorphous. By the 



use of a reducing solution such as sulphide of am- 
monium, the nitrogen dioxide radical characteristic of 
the composition of gun cotton is destroyed, thus doing 
away with its highly inflammable or explosive char- 
acter. From this sheet the filaments are cut, their 
width being regulated to one ten-thousandth of an 
inch. These are carbonized in the usual way, and form 
a filament resembling Russia sheet iron in luster and 
color 

Under the chemical laboratory is the physical de- 
partment. This naturally is largely devoted to elec- 
tricity, and contains a large quantity of the most ad- 
vanced forms of resistance coils by Elliott and other 
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PHOTOMETRIC AND EXPERIMENTAL DEPARTMENT. 

makers, and of galvanometers, reflecting and quadrant, 
and other apparatus, some of which were imported, and 
some were constructed by the proprietor. A very re- 
markable Sir William Thomson quadrant galvanome- 
ter is included, whose glass is quite tight, and does 
not "leak," a very unusual quality in this instrument, 
and almost impossible to attain. Against the wall are 
placed two reflecting galvanometers of Mr. Weston's 
invention, one a current and the other a^Jfctential gal- 
vanometer. They are on the tangent principle, and 
are of the highest degree of accuracy. Each is con- 
structed for the reception of two coils, and by arrang- 
ing these coils in series, in parallel, or in opposition, a 
very extended range is covered. The magnet is ring 
shaped and is suspended in a spherical cavity between 
two copper blocks, each containing one-half of the 
spherical cavity. The magnet carries a cross bar with 
sighting hole, which corresponds with a sighting hole 
through the inclosing copper block. By this it is ad- 
justed for height and lateral position. The copper 




LABORATORY FOR ORIGINAL AND CHEMICAL INVESTIGATION. 



block acts as dampener, so as to make it almost com- 
pletely dead beat. To obtain perfect contact between 
the two portions of the block, it is gold plated. The 
mirror is attached to a wire from which the magnet 
also hangs in prolongation of the suspending filament. 
Its deflections are read by a telescope, the scale 
for the deflections being marked upon the inner sur- 
face of the large semicircle inclosing it, which is shown 
in the cut. 

For experiments in electricity, four leads of wire hang 
from the ceiling, so that the work of the investigator is 



made easy by the accessibility of the connections. The 
physical department is also very fully provided with 
apparatus for lectures, demonstrations, and gene- 
ral work. Spectroscopes, a large collection of photo- 
graphic apparatus, magic lanterns, polariscopes, and 
other physical appliances provide for illustration, for 
research, and for experimental work of the widest range. 
Two superb microscopes are ready for micro-chemical 
and other work. 

For so complete a laboratory, a very perfect system 
of records is required. This is carried out on the card 
catalogue system, all work being fully recorded, in- 
dexed, and the description and calculations being 
filed away. A definite form of 
record book is provided for use in 
the laboratory, and an exact sys- 
tem is made to contribute to the 
work and records. 

Mr. Weston's extensive library 
is not the least important element. 
Starting with ancient books on 
magnetism, it is brought down to 
the present day, and is constantly 
added to. It includes several 
thousand modern works and many 
others historically of the highest 
interest and now difficult or impos- 
sible to obtain. 

Two of the most curious are the 
old works in the Latin language, 
De Viribus Electricitatis, by Aloy- 
sius Galvani, Modena, 1792, and De 
Magnete Magneticisque Corporibus 
et de Magna Magnete Tellure, Lon* 
don, 1600, by William Gilbert. 
These are respectively the earliest 
books published on electricity and 
magnetism. 

» ♦ » 

Tbe Preserving of Plums. 
It may be worth while at this 
time of year to call attention to a 
simple and easy way of keeping damsons from season 
to season. 

Into a clean and dry forty ounce stoppered wide 
mouthed bottle pour half a drachm of chloroform, 
then pack in a pound and a half of the sound fruit, 
and introduce the stopper, slightly vaselined. It is 
desirable to tie in the stopper with twine, as it iswme- 
times blown out during warm weather. For a week or 
two the fruit retains its natural appearance, then drops 
begin to exude from the surface, which gradually col- 
lect into a perfectly clear, richly colored liquid, parti- 
ally filling the bottle. The fruit at the same time 
shrinks a little. In this condition it may be preserved 
without further change for at least a year, and proba- 
bly for much longer periods. When eaten raw, the 
damsons have a slight, but by no means disagreeable, 
flavor of chloroform, and would be a pleasant addition 
to the dessert table, to be partaken of sparingly, like 
brandied cherries. On cooking, the chloroform entirely 
disappears, and the flavor is that of the fresh fruit. 
The quantities given above 
are those which have yielded 
a successful result, and I do 
not think that a less propor* 
tion of chloroform would suf- 
fice to keep the fruit. The 
quantity in each vessel might 
of course be determined by 
convenience, and is only 
limited by the difficulty of 
getting largebottles with per- 
fectly fitting stoppers. 

The experiment was of 
course suggested by the well 
known inhibitive action of 
chloroform on the functions 
of microbes, and several other 
plans were tried, such as the 
use of chloroform water in 
which to keep the plums, 
and of corked vessels, vase- 
lined over, where the chloro- 
form alone was used. Suc- 
cess, however, was only met 
with under the above given 
conditions, though no doubt 
others might be devised 
which would have the requi- 
site effect of keeping in the 
chloroform vapor, and thus 
paralyzing the yeast cells and septic organisms. Pro* 
bably other fruits and provisions might be preserved 
in the same way, though in the case of animal food 
the solvent action of the chloroform upon fats 
might interfere. The great advantage of chloroform 
over salicylic acid and other fixed antiseptics is that it 
is got rid of in the act of cooking — Thomas P. Blunt, 
Pharmaceut. Jour. 



Liquid stove blacking : Pulverized black lead 
pound, turpentine 1 gill, water 1 gill, sugar 1 ounce. 
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AN ADJUSTABLE SUPPORT FOB A RECEIVING 
TELEPHONE. 
A device by which an attendant will be enabled to 
receive a message at a telephone, and at the same time 
have the free use of both hands for writing or for hold- 
ing a book or manuscript, is shown herewith, and has 
been patented by Mr. Augustus L. Hott, of No. 183 
West Sixth Street, Cincinnati, Ohio. It consists of a 
pair of arms pivoted to a back frame, and connected 




A EIRE EXTINGUISHER FOB CAB STOVES. 
A device which is designed to extinguish the fire in a 
car stove, when the latter is subjected to any powerful 
shock or jar, as in cases of collision, derailment, etc., is 
shown in the accompanying illustration, and has been 
patented by Mr. George A. Ogle, of No. 3 South Charles 
Street, Baltimore, Md. Two or more tubes extend 
outwardly from the fire pot, having telescopically 
united sections on their outer ends, and their interior 
being lined with asbestos packing, to protect from the 
heat and from excessive rattling receptacles placed in 
the tubes, which receptacles contain chemicals by 
which ammoniacal vapor or carbonic acid gas is pro- 
duced when the receptacles are broken, such gas being 
heavier than air and flowing down over the fire. Con- 
nected with these lateral tubes are vertical tubes, each 
having a socket near its upper end in which rests a 
heavy metallic ball, which will not be displaced unless 
the car is subjected to a heavy jar, when the ball drops 
upon the receptacle in the lateral tube, the latter being 
made of any fragile material, such as glass, which will 
be broken by the fall of the ball, or by the collapsing 
of the telescopic end'sections of the lateral tube, when 
these sections are subjected to a strain such as that re- 
sulting from the telescoping of a car or other radical 
displacement from its normal position. 



HOTT'S TELEPHONE HOLDER. 

by a rod adapted to engage a ratchet bar pivoted to 
the upper part of the back frame, the free ends of the 
arms having curved portions suitable for holding a 
telephone receiver. There are also slotted bars pivot- 
ally connected with the back frame to limit the swing 
of the arms carrying the receiver, which may be ad- 
justed, by the ratchet bar, to any desired height to 
accommodate different users. When the device is not 
in use, the arms may be folded close against the back 
frame. 

■ 4 I I I » 

AN IMPROVED LIFE PBESEBVEB. 
A life preserver which may be quickly applied to the 
person, which will not impede the progress of a swini- 




MORGAN'S LIFE PRESERVER. 

mer, and which is designed to support in the water one 
who is unable to swim, is shown herewith, and has 
been patented by Mr. Charles B. Morgan, of Telluride, 
Col. It is preferably formed of rubber, in sections 
made in the form of oblong bags, adapted to extend 
vertically each side of the breast and back, the oppo- 
site front and [rear bags being united by an integral 
bag extending over the shoulders, and the interiors of 
the sections being united by an incased tube at the 
back. The preserver is heldjin place on the 
wearer by bands adapted to encompass the 
body and by a fastening uniting the sec- 
tions at the throat. It is provided with two 
distinct means of inflation, an air pump and 
a mouthpiece, either of which may be ope- 
rated while in the water by turning and 
floating upon the back, the arms being free, 
as no portion of the inflated sections passes 
beneath or over them. The air pump shown 
n Fig. 1 is preferably located over or above 
the right breast, and consists of a bellows- 
like device with suitable valves, by which 
air may be drawn in and forced into the 
bags, the bellows, when not in use, being 
secured by a strap and buckle in close con- 
tact with the preserver. By means of a 
tube and mouth-piece on the other side, an 
extra means of inflation is afforded, this vent 
being thoroughly closed when the mouth- 
piece is screwed down to a seat. 

4 I «I » 

The amount of curvature in one mile of 
ocean surface is 2'04 inches. 



AN IMPROVED RAILWAY PLOW AND EXCAVATOR. 

A plow especially designed for use in ditching and 
excavating at the side of a railway track, and which is 
so constructed that the plows can be readily raised and 
lowered, or tilted upon the truck in convenient position 
for transportation, is shown in the accompanying illus- 
tration. The truck is made with a strong frame, carry- 
ing a central beam, attached to the ends of which by 
heavy pins or bolts are bars reaching to opposite sides 
of the truck, two on each side, these bars having piv- 
oted at their outer ends, on either side, a rod or plate 
which serves as a plow beam. One plow is secured to 
the under surface of the beam, and the other plow is 
carried by an arm extending therefrom, and also con- 
nected with the plow beam by a diagonal brace, the in- 
ner plow being located slightly in advance of the outer 
one. The plows are arranged to throw the furrows 
toward each other, for convenient removal of the earth 
by the excavator, and they are held at the desired 
angle with the bars on which the plow beam is pivoted 
by a brace rod which engages with a stud on the 
bars. The plows are raised and lowered by two 
front and two rear levers, each attached to a shaft 
having a short arm which reaches outward and bears 
upon the under surface of the side arms to which the 
plow beam is pivoted, so that when the levers are 
turned these short arms will lift the plow-carrying 
arms and their plows. Each lever has a catch adapted 
for engagement in a notched crest, whereby the plows 
may be held at any desired elevation from the ground. 
Instead of using this arm upon the lever shaft to elevate 
the plows, an eccentric may be employed, with gear- 
ing to multiply the power. The truck and plows are 
drawn along the track by horse power, or by a locomo- 
tive, by the side chains attached to the plow bars ; but 
when it is desired to tilt the plows over upon the truck, 
for convenience of transportation, the power is applied 
to a central chain, which passes back under the frame 
of the truck, where it is connected to side chains which 
pass up over pulleys journaled in a central crosshead, 
and pass thence out to the outer ends of the arms 
carrying the plows. 
In the excavator especially adapted for use in con- 



nection with this plow, and for similar work, the side 
arms carry hinged scrapers, to which are attached ele- 
vating chains passing through the truck. These ma- 
chines are designed for loading and transporting bal- 





OGLE'S SAFETY ATTACHMENT FOR CAR STOVES. 

last as well as for ditching work, but the plow, when 
operated by a locomotive, will furnish work for at least 
a dozen excavators. 

These inventions have been patented by Mr. Prank 
Nearing, of Browntown, Wis. 

<in> ■ 

AN IMPROVED PORTABLE BAILWAY SWITCH. 

A portable switch for use on street and other rail- 
ways, which is simple in construction, and the parts 
for which can be conveniently carried on a car and 
easily arranged in position for use at any point, is 
shown in the accompanying illustration, and has been 
patented by Mr. Otto S. Fertig, of No. 40 King Street, 
New York City. Switch blocks, that are preferably 
cast entire, are placed on each rail of the two tracks to 
be connected by the switch, each switch block being 
formed with a wide guarded cam rail adapted to rest 
upon the head of the main rail, and with approaches 
inclined upward from and tapering off finely at either 
end, so that a car wheel approaching in either direction 
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FERTIG'S PORTABLE RAILWAY SWITCH. 

on the main rail will be easily elevated to the top of 
the cam rail. ~ The switch rail sections, which are to 
lead from each switch block to the head of the adjacent 
rail to form the complete switch, are each pivoted to a 
switch block by a pin passed through the rail section 
and the base plate of the switch block ; and when the 
switch is not in use, its rail section can be folded upon 
the attached switch block, and the entire switch can 
be compactly stored away in a car for use when re- 
quired. A curved hinged splice of each rail 
section is adapted to swing laterally into a 
recess formed in the top of the cam rail, and 
the curved splice has on its rear end a down- 
ward extension, formed with a lug project- 
ing from its end, the lug being received and 
pivoted in a slot of the switch rail by the 
pin by which the latter is pivoted to fold 
upon the switch block. A spring pivoted 
to the side of the body of the switch rail 
bears upon the lug to keep it closed to cars 
going on the switch, but permits it to be 
opened by the wheel flange of a car going 
in the opposite direction. When it is desired 
to use two or more rail sections between 
adjacent rails, the invention provides special 
forms of rail joints to hold the sections 
against lateral and longitudinal separation. 



NEARING'S IMPROVED BAILWAY PLOW AND EXCAVATOR. 



SAVANTS have discovered that the hair of 
the prong-horned antelope, like that of man, 
is made to stand erect by sudden fright. 
Investigation in this line might take in the 
hedgehog and the ridge-pole cat. 
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AN IMPROVED COTTON PLANTER. 
A simple and durable planter of light draught and 
easily operated, in which the opening of the furrow 
for the seed may be easily regulated as to depth 
and the distribution of the seed will be regular, 
the seed being covered with soil to a suitable 
depth, is shown herewith, and has been patented 
by Mr. William T. Magruder, of Port Gibson, Miss. 
Immediately behind the cotter is a small shovel 
plow, followed by a block having a convex under sur- 
face to keep open the furrow, each side of the block 
having outwardly extending wings or fenders 
adapted to remove any loose clods near the fur- 
row. The seed drum consists of two cone-shaped 
sections mounted on a drum-carrying wheel, ro- 
tating on an axle with bearings in each side of the 
frame, the cone-shaped section on one side being 
held close against the wheel, and the section on the 
other side being held more or less close to the wheel 
by a nut upon the axle, the distance between the 
base of this section and the side of the wheel 
forming the seed opening through which the quan- 
tity of seed to be dropped is regulated. This sec- 
tion is attached to the wheel by bolts which carry 
spiral springs, against which the nut on the axle 
holds the flange at the base of the section, and 
the wheel has a central aperture making the two 
sections substantially one seed reservoir. Each 
section of the seed drum has fingers upon its inner 
faces to prevent clogging of the seeds and cause 
them to flow regularly. A covering block, adapted 
to trail behind the planter, has outwardly in- 
clined share-like shovels, adapted to project for- 
ward each side of the hopper wheel, covering 
the seeds with earth, which is compressed by the 
trailing tail block. The depth of the] furrow is 
regulated by the leverage afforded the operator 
using the frame through the handles as a lever, 
fulcrum being the drum-carrying wheel. 

» < • » » 

AN IMPROVED AUTOMATIC CAR COUPLER. 
A car coupler designed to hold the link in horizontal 
position, and wherein the coupling pin, when raised 
to uncouple the cars, will be automatically released by 
the action of an entering coupling link, is illustrated 
herewith, and has been patented by Mr. Luther B. 
Sampson, of Rochester, N. Y. Fig. 1 is a central 
longitudinal section, representing the parts as they 
appear when the coupling pin has fallen to engage 
the link, and Fig. 2 shows the pin raised to couple au- 
tomatically with an entering link. In the rear of the 
drawhead is a bore in which is housed a spring which 
bears against a bifurcated grip, the grip having 
a rearwardly extending shaft about which the 
spring is coiled. Upon the inner faces of the grip 
arms are ribs adapted to engage shoulders on a 
vertical shaft or bar, the lower end of this bar 
having a step or toe, and a coupling pin being 
connected to the upper end of the bar by a cross- H 
head. Above the grip is mounted a catch, which 
is connected to a short shaft or bar in vertical 
apertures, the shaft and its catch being normally 
held depressed by a spring, and to the rear of the 
coupling pin, beneath the crosshead, is a weight 
or block. By raising the coupling pin and the 
parts connected with it, which may be effected 
from the top or sides of the car in any of the well 
known ways, the toe of the vertical shaft back 
of the pin will strike against the lower end of 
the short shaft attached to the catch, raising the 
latter, so that the spring around the rearwardly 
extending shaft of the bifurcated grip will force 
the latter forward into engagement with the 
notches of the vertical shaft connected by the 
crosshead with the coupling pin, and hold the 
latter in the position shown in Fig. 2. If the 
drawhead be entered by a link, when the parts 
are so adjusted, the striking of the link against 
the forward rounded faces of the grip forces the 
latter back, whereby the coupling pin is free to 
drop to the position shown in Fig. 1. With the 
parts in this position, the weight at the rear of 
the coupling pin, beneath the crossbar, bears 
upon the link to hold it in horizontal position, 
so that it will enter the drawhead of an approaching 

car. 

^ < » > »■ 

Remarkable Salt Vein. 

At a depth of 1,000 ft. from the surface of the ground, 
near Ithaca, N. Y., a vein of pure natural salt 250 ft. 
thick has been struck. The discovery was made during 
an experimental boring in search of gas. 



which aroused doubts as to the seaworthiness of the 
novel craft. The little boat skipped over the waves, 
and the professor worked his pedals with admirable 
energy. In forty-five minutes from the time of the 
start, at Liberty Island, the bold navigator ran under 
the Brooklyn Bridge. Distance, about three miles. 



The Brotherhood of Locomotive Engineers. 

The twenty-fourth annual Grand International 
Convention of the Brotherhood of Locomotive En- 




MAGRUDER'S COTTON PLANTER. 

gineers was held in Chicago on the 19th October, with 
delegates present from all parts of the Union. The 
Grand Chief Engineer, P. M. Arthur, with his usual 
rare good sense, said in the course of his annual ad- 
dress : " We are enemies only to wrong in its various 
devices and garbs, and can assuredly say that political 
schemes and aspirations have no place nor part in our 
association. A mighty army of men, representing 365 
divisions, has gathered about a nucleus of 12 men 
who, 24 years ago, assembled in the city of Detroit and 
started an organization destined to be more than they 
knew or dreamed. To-day we number 25,000 men, and 
while our numbers are great, we would not have you 
consider only the quantity, but the quality as well. 
To be a Brotherhood man, four things are requisite, 



the laboring man are receiving mere cant, and sym- 
pathy for him is dying out. More and more clearly 
defined is the line becoming which divides the honest 
man, satisfied with a just remuneration which he has 
truly earned, until by his own effort he can rise to a 
higher position in life, and the loud-voiced 'bomb 
thrower,' who, scarcely able to speak the English 
language, seeks to win his own comfortable living 
from those who have worked for it, presuming upon 
the imagination and arousing false hopes in the hearts 
of those who are still more ignorant than himself. 
Among sensible men the day for all this is past. 
Let 'mercy season justice, and justice be tem- 
pered with moderation.' A wise arbitration looks 
to a long result rather than to immediate satisfac- 
tion, and accomplishes more than intimidation 
ever can hope to do. 

" It is not my intention," said Mr. Arthur, "to 
impose upon this convention any dogma upon 
the drink question ; but I cannot refrain in hon- 
esty to my own convictions from deploring the 
sad havoc that intemperance is making in the 
ranks of our fellow men. So great is this evil that 
no man or woman who is striving to improve their 
fellows can help taking it into account. It is, in- 
deed, an important factor for evil in' our midst. 
Not only from the physical and moral standpoint 
is it working mischief, but from the standpoint 
of labor. The man who has so little self-control 
that he cannot resist the temptation to degrade 
himself is always in danger of bringing disgrace 
upon his brethren. He has lost his self-respect 
and, to some extent, his independence, thus mak- 
ing an easier victim to the greed of a selfish em- 
ployer. I would therefore urge upon you the 
necessity of abstaining from everything that will 
in the slightest degree impair your usefulness as 
citizens or your efficiency as locomotive engineers." 




* r m i m 



A Water Bicycle. 

Prof. Alfonso King has a water bicycle, which con- 
sists of two spindle-shaped tubes about 12 ft. in length 
and 1 ft. in diameter. The tubes are united by an iron 
framework, which also carries a light water wheel with 
pedals and a bicycle saddle. This novel boat was lately 
tried by the inventor in N. Y. harbor. The wind was 
blowing a small gale, and a strong flood tide was run- 
n ing, and the sea was being chopped into angry waves, 



SAMPSON'S AUTOMATIC CAR COUPLER. 

namely : Sobriety, truth, justice, and morality. This is 
our motto, and upon this precept have we based our 
practice. We have paid out during the fiscal year just 
closed, to widows and orphans, $259,500, making a 
total of $2,244,669.61 that we have paid since the as- 
sociation was established. Our Journal's circulation 
has now reached 22,000 ; from which we derive a 
revenue of $8,922.84 per year. Taking all things into 
consideration, our relations, both to ourselves and with 
various railroads employing Brotherhood men, are 
amicable. When we consider the dissatisfaction which 
is everywhere manifest about us, our few troubles pale 
in insignificance. There have been times and incidents 
when the ' strike ' was the only court of appeals for 
the workingman, and the evil lay in the abuse of them 
and not in the use of them. The methods used to 
bring about a successful termination of strikes, the 
abuse of property and even of persons, have brought 
the very name into disrepute, while the troubles of 



Progress of Electrical Improvement*. 

Electrical progress has been almost in keeping with 
the inconceivable speed of electricity. But a few years 
back, within the memory of all our readers, what a 
paltry corner of usefulness was occupied by electrical 
invention ! A few improvements in batteries, and the 
then wonderful development of the electric telegraph 
in its various modifications, comprised about the whole 
crop visible in the field. At the Centennial in 1876, 
only eleven years ago, some feeble attempt was made 
to show that electric light could be produced from a 
dynamo, which was spoken of as a " very interesting 
exhibit." Professor Bell's first crude telephone at- 
tracted thousands of curiosity seekers, and the 
verdict was " a beautiful conception, but a mere 
scientific toy." Professor Gray exhibited various 
forms of what has since become one of the mighty 
arms of multiplex telegraphy ; but most people 
looked askance at the models as the " in'ards of a 
church organ," and passed them with indifference. 
To-day, only eleven years later, the arc lights 
of the United States are fast approaching two 
hundred thousand, while the incandescents have 
long since passed the million mark. It would be 
but a one-horse telegraph company that did not 
use the duplex and quadruplex systems almost 
exclusively ; the harmonic's dainty song is heard 
everywhere ; electroplating has got to be an indis- 
pensable adjunct to a great body of industries ; 
the telephone has become the business man's fidus 
Achates; a solid phalanx of electric motors are 
slowly but surely pushing the small steam plants 
into the scrap pile, with the moral support of 
thousands of domestic motors, sons of the same 
sire ; and the knell of the poor street car horse 
has been tolled. We are surrounded with a 
myriad of small devices, such as alarms, annunci- 
ators, gas lighters, mine exploders, impossible to 
catalogue here. And we have several very sturdy 
infants growing. Already electric smelting has 
taken a strong position commercially ; electric 
welding — or more generically electro-smithing — 
has come to stay, and will soon take its place in the 
rank and file of labor-saving inventions ; storage 
batteries are gradually giving up their secrets and 
becoming amenable to scientific law, and they have a 
vast field of usefulness awaiting them. The review 
becomes bewildering, and the mazes of possibility are 
inexhaustible. Where will it end ? Nowhere in our 
lives. As the years swell into decades, and the decades 
round into centuries, it will be found that the true 
flood gates of improvement were opened by the dis- 
coveries and practical applications of electricity in 
the decade now completed, and the onward and ever 
widening torrent will end only at the crack of doom. 
—Electrical Review. 

•»<»>>. 

A Spring of Acid Water. 

About fifteen miles south of Meridian, Miss., there is 
a spring near the foot of a hill. The water is almost as 
sour as lemon juice. With the addition of sugar it 
makes first-class lemonade, with a slight taste of iron. 
The spring was recently discovered, and it is not sup 
posed to possess any value except as a curiosity. 
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An Incandescent Gaslight. 

About two years since, we were afforded the oppor- 
tunity of privately inspecting an incandescent gaslight, 
which was then in a more or less incomplete condition, 
although it gave good promise of success. This was the 
Welsbach incandescent gaslight, which, since that 
time, has been perfected in all its details and put 
through practical trial. Its promise of success has been 
realized, inasmuch as it is now the subject of manufac- 
ture on a commercial scale. The inventor is Dr. Auer 
von Welsbach, under whose system the gas is burnt 
completely, without smoke, and the heat thus produced 
is taken up by an incandescent body and converted 
into brilliant light. The incandescent body, which is 
termed the mantle, consists of a small cone of incom- 
bustible matter, in the shape of fine gauze. When 
heated to incandescence over a small Bunsen gas burner 
this mantle emits a brilliant light, due to the metallic 
oxides which are employed in the preparation of the 
mantle. As the mantle is incombustible it remains in- 
tact, and does not change in any manner until after 
several hundred hours' use. A comparatively low tem- 
perature being required to raise the material to a state 
of incandescence, no special apparatus for producing 
great heat is required. The burner is perfectly silent, 
and free from any hissing noise. 

Of course, as our readers are aware, there have been 
several prior attempts to produce an incandescent gas- 
light, but those efforts have not been attended with com- 
mercial success. We may here instance two of the more 
recent examples, namely, those of Clamond and Lewis, 
both highly ingenious and praiseworthy. Clamond 
iised a pottle-shaped mantle made from filaments of 
magnesia prepared in a. special manner. Lewis used a 
similarly shaped mantle of platinum wire, and pro- 
duced more perfect results than did Clamond. But 
both systems had a fatal drawback in that they re- 
quired compressed air for insuring perfect combustion. 
This defect is absent from the Welsbach burner, and 
this circumstance in combination with its other good 
points has made it a success. We have stated that this 
gas burner is manufactured on a commercial scale. 
Having recently inspected the process of manufacture 
at the invitation of the Incandescent Gaslight Com- 
pany, of 15 Leadenhall Street, London, it will be in- 
teresting if we now place the particulars before our 
readers. 

The works of the company are situated in Palmer 
Street, Westminster, and we found them to be a busy 
hive of industry, where female labor is chiefly employed, 
for in their manufacture the mantles require that deli- 
cacy of manipulation which more muscular fingers 
rarely command. The first process is the manufacture 
of the tubular netting, which is produced in lengths of 
several yards by means of circular knitting machines, 
a special kind of cotton being employed. These lengths 
of netting are passed on to another room, where they 
are cut into suitable lengths, which are transferred to 
the saturating room. Here they are one by one dipped 
in a chemical solution and sent in batches to the dry- 
ing room. When dry they are returned to the saturat- 
ing room and dipped in a second chemical solution, 
after which they are again dried in a gentle heat. The 
ingredients of the solutions are the oxides of zirconium, 
lanthanum, thorium, and cerium, and they form a 
coating around the cotton filaments. After the second 
drying the mantles have a platinum wire run around 
the edge at one end, which is then contracted, and the 
ends of the wire are used as points of suspension in the 
next operation, which is the burning out of the cotton 
fiber from the chemical coating. This is done by means 
of a gas flame from a Bunsen burner, which destroys 
the cotton and leaves a skeleton of practically inde- 
structible material, that is, so far as heat is concerned. 
The mantles are now mounted on their frames, and are 
subjected to a second burning, which occupies about 
twenty minutes. The third burning then takes place 
within a glass chimney, and lasts from two to three 
and a half hours, at the end of which time the mantle 
is ready for the market. They are made of different 
sizes, the ordinary size being 4 inches long and about 1 
inch in diameter when finished. They are also made 
of two different tones, one of which gives a pure white 
Wght, and is suitable for artistic purposes, and in con- 
nection with industries where it is important to dis- 
tinguish various delicate tints. The other mantle gives 
a faintly yellow light, and is used for domestic and 
general lighting. These differences are produced by 
variations in the solutions. 

In use the incombustible mantle mounted on its me- 
tallic framing is fitted over a 'simple Bunsen burner, 
the gas being admitted at the bottom of the tube 
through a perforated disk, and the air passing in 
through holes in the tube just above the disk. The 
regulation of this burner for pressure is a very sim- 
ple matter, as was shown. The durability of the man- 
tles is very considerable ; they are computed to last 
from 800 to 2,000 hours. A number of these burners are 
in use on test in one of the government offices, and 
the mantles are reported to have already stood 1,700 
hours' use without manifesting signs of deterioration. 
With respect to the economy of gas resulting from the 
use of the Welsbach burner, we cannot do better than 



refer to the report of Mr. Conrad W. Cooke, M.S.T.E. 
After having had some of these burners under his 
constant observation for fifteen months, Mr. Cooke 
states that the economy is very remarkable. Thus, 
while a standard Argand gas burner, as certified by 
the Board of Trade, consuming 5 cubic feet of gas per 
hour, has an illuminating power of 16 candles, show- 
ing an efficiency of 32 candles per cubic foot of gas 
per hour, the Welsbach burner produced a purer light, 
with less heat and absolutely no smoke, of thesame can- 
dle power with 2 cubic feet of gas per hour, thus effect- 
ing a saving of about 60 per cent. If the Welsbach 
light be compared with the ordinary nipple burners 
in general use, the saving of gas for the same illumin- 
ating power is very much greater. The perfect com- 
bustion attained in this burner was demonstrated dur- 
ing our visit to the works in question in a practical 
way. To our mind, however, the most satisfactory 
proof was that of the burning room, where several 
hundred burners were under test. The room was very 
hot, but there was a total absence from the atmo- 
sphere of those sulphurous fumes evolved from gas 
burned in the ordinary manner. To sum up, we ob- 
tain with the Welsbach system a maximum of light with 
a minimum of cost for gas, a decreased quantity of the 
deleterious products of combustion, and a diminution 
in the amount of heat resulting from combustion — 
qualities which constitute a perfect gas burner. — Iron. 



A Plant Destrncttve to Sweet Taste. 

The Wien. Med. Blat. says that lately a drug which 
possesses the property of rendering our sense of taste 
unsusceptible to sweet and bitter has aroused the in- 
terest of the London medical circles, as it is hoped that 
by its aid our as yet limited knowledge of the physiology 
of the sense of taste may be extended, and that it may 
prove a valuable addition to materia mediea. The 
drug, which reached the manager of the King's Gardens 
at Kew through the Governor of Madras, Sir Mont- 
stuart Grant Duff, was examined by Professor Thisle- 
ton Dyer, etc., and the statements made above cor- 
roborated. David Cooper delivered a lecture on the 
subject lately, at Ootaeamund, from which the fol- 
lowing is stated : " The drug is obtained from Gym- 
nema sylvestre (R. Br.), an asclepiadaceous plant, 
which inhabits the peninsula Deccan, Assam, and the 
coast of Coromandel ; it also occurs on the conti- 
nent of Africa. It is represented as a strong, woody, 
climbing plant, with long, thin branches. The leaves 
are from 1J£ to 3 inches long, 1 to 2 inches broad, en- 
tire, elliptical to egg-shaped, and occasionally cordate 
at the base, covered with woolly hairs ; the upper 
surface is dark green. The plant is alluded to in the 
Indian Pharmacopoeia. The powdered bark has 
long been employed by the Hindoos as a remedy 
for snake bite. For this purpose the decoction is ap- 
plied externally. But the most remarkable property 
was discovered by Captain Edgeworth, who found that 
after chewing the leaves the tongue lost its capacity of 
distinguishing the taste of sugar or anything sweet. 
Powdered sugar had no taste whatever, feeling like so 
much sand in the mouth. This effect lasted for 24 
hours. It is remarkable that the sense of taste for 
sour, acrid, burning, or salt substances is not impaired. 
When under the effect of this drug, sulphate of quin- 
ine tastes like lime. The lecturer found that the pe- 
culiar effect did not last 24 hours, but passed off in less 
than two hours. The chemical analysis showed the 
drug to contain two resins, of which one is soluble in 
alcohol ; the other, which is present in greater quan- 
tity, insoluble. Through suitable treatment, an 
organic acid was separated, which bears some resem- 
blance to ohrysophanic acid. This acid, gymneminic 
acid, possesses the property of the drug, and consti- 
tutes, combined with an undetermined base, about six 
per cent of the leaves. — Phar. Record. 

♦-»-»>-— — 



Ivy Poisoning. 

A writer in the Popular Science News gives the treat- 
ment which he has often found serviceable in his own 
case when poisoned with ivy : 

I have always been extremely susceptible to' the 
poison of poison ivy and oak, so as to give me great 
annoyance, unless it is immediately checked on its first 
appearance. This common washing soda accomplishes 
for me, if properlyapplied. I make the application by 
saturating a slice of loaf bread with water, then cover 
one surface with soda and apply to the eruption, the 
soda next the flesh. When the bread is dried by the 
animal heat, I drop water on the outer side, so as to 
keep it thoroughly moistened, and dissolve the soda 
crystals in contact with the skin. This, you will per- 
ceive, is merely a bread poultice, the bread being a 
vehicle through whose moisture the soda reaches the 
humor. I find that washing or bathing with soda 
water, even continuously, will not suffice with me. My 
skin requires the heat and moisture of the bread in 
order for the soda to act on and neutralize the poison. 
I rarely have need to retain this soda poultice for more 
than thirty minutes to any affected part. No pain en- 
sues. Formerly I suffered often for weeks, as the poison 
would spread all over my body. Now thirty minutes 
measures the duration of its exhibition. 



Candy Making. 

The mother who stops and buys a stick of candy to 
pacify her child would probably be surprised if in- 
formed that candy manufacture is one of the great in- 
dustries of the city ; that thousands of men, women, 
and children, many thousands of dollars' worth of ma- 
chinery, and whole great buildings are called into play 
in appeasing the sweet tooth of humanity. The young 
man who stops to count up the expense of the many 
boxes of French mixed he has presented to his best girl 
with the oft-repeated motto, " Sweets to the sweet," 
perhaps would not be so much surprised. Candy is a 
luxury, pure and simple, and there is no better way of 
observing how the luxuries of life must be holding their 
own in the popular demand, side by side with, and 
sometimes at the expense of, the necessities, than to 
spend a few hours in a candy manufactory. Such an 
establishment, on a large scale, has its chemist, its de- 
signer, a number of skilled hands trained by years of 
labor for certain special branches, and scores of more 
ordinary workmen. Sugar is bought by the ton, starch 
and glucose in large quantities, cocoanuts by the car 
load, besides cochineal, prepared fruits, etc. 

The business may properly be divided into two gene- 
ral branches — the making of stick candy and of the 
various fancy kinds. The most interesting branch by 
all odds is the first mentioned, and is as much of a reve- 
lation when seen for the first time as glass blowing. 
The mixture, after boiling, is thrown in a plastic state 
on large stone slabs, where it runs out flat into thick 
sheets. These sheets are repeatedly picked up, doubled 
over, and kneaded together until they become of the 
right consistency, when they are rolled into one im- 
mense cylinder of a grayish color. A narrow strip of 
the same mixture, colored red with cochineal, is laid 
along one sideof the largerpiece and adheres to it. Lit- 
tle strips of a shade made whiter by pulling are also 
laid lengthwise and all around that cylinder equal dis- 
tances apart. This gives an immense stick of soft, gray 
candy, with one big red stripe and several white ones, 
all running lengthwise on it. A man with a pair of 
gloves on takes hold of this and pulls it out the whole 
length of the long table at one end of which it lies, runs 
his closed hand along the sugar rope thus made with 
such dexterity as to make it perfectly round and of the 
exact size he wishes, twists the rope once or twice to 
make the stripes run round it, and, presto ! there is a 
stick of candy as long as a fish pole. All this is done 
quick as a wink, the long, pliant ropes squirming into 
place like snakes under the magician's hand, until the 
whole table is covered with them. When they are cool, 
they are cut into the right length with a peculiar pair 
of shears. There is as much stick candy sold as all the 
other kinds put together. The operation just described 
requires a workman who has had years of experience. 

Making the various kinds of fancy candies is a more 
complicated matter. There is a designer, whose busi- 
ness it is to continually invent novel devices, artistic 
forms and imitations of nature — frogs, bugs, mice, fruits, 
nuts, etc. These devices are reproduced in plaster of 
Paris, and several of a kind fastened on a stick. The 
instrument thus formed is repeatedly stamped into the 
level surface of boxes of pulverized corn starch. Into 
these holes in the corn starch the prepared sirup is 
turned, and cools in the required shape. The candy is 
then placed in pans and sirup turned over it, which, 
after several hours, cools and covers it with crystals. 
Then, when exposed in the gaslight, it sparkles and ap- 
peals to the eye as well as the palate. All this trouble 
has been taken to probe the young man's pocketbook, 
and the reflection should afford. him some satisfaction 
when spending his last dollar. 

Great quantities of fruit, especially the quince, pear, 
apple, and apricot, are consumed in the manufacture of 
candy, giving their flavor to the finished confection. 
The manufacture of motto candies ought to interest 
sentimental people. The material of these tender little 
billet doux is made plastic by means of gum tragaeanth, 
kneaded like dough, and rolled out, as if for cookies, 
with a long rolling pin. The mottoes are then stamped 
on by means of a copper stamp dipped in cochineal dye, 
and lozenges cut out with a cutter, square, round, or 
heart-shaped. Sugar is confessedly sweet. But a 
sugar lozenge, with one of these mottoes on it, is 
" sweeter than anything on earth." Many a schoolboy, 
in the flush and fury of his first young love, has laid 
his heart on one of these lozenges, as on a platter, and 
sent it to some rosy lass. What could be more effective 
as a feeler than this: "Your eyes are bright as dia- 
monds"? It contains the whole science of courtship — 
flattery. — American Analyst. 

■*<•>* 

It is said that two per cent by weight of finely 



pounded bottle glass, placed at the bottom of the cru- 
cible in which red brass is being melted for castings, 
gives great hardness and at the same time ductility to 
the metal. Porous castings are said to be almost an 
impossibility when this is done, and the product is 
likely to be of great service in parts of machinery 
subject to strain. An addition of one per cent of oxide 
of manganese facilitates working in the lathe and 
elsewhere where great hardness might be an objec- 
i tion. 
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The Value of Physics to a mechanic. 

If the ordinary, every-day workman, engaged at his 
bench in the pursuit of his vocation, were aware of the 
enormous number of natural laws by which his every 
action is controlled, he would be surprised at their ex- 
istence and desirous of learning about them. This de- 
sire would be natural and most praiseworthy, yet the 
fear of study seems to prevent those who would like to 
gain this knowledge from simply reading, as one would 
a story, the interesting things described in books on 
physics — facts far more valuable than fiction, and so 
clearly demonstrated that a mere tyro can understand 
and experiment from description, thus proving how 
much can be learned even from a rapid perusal. 

Why should a woodworking mechanic study the 
science? The reasons why he should do so are numerous 
and important, and in explaining some of them we 
shall endeavor, as far as possible, to show its practical 
application and the part it plays in his individual ef- 
forts, though, at the same time, it must not be forgot- 
ten that all the movements on this earth of ours de- 
pend on and are controlled according to the principles 
of natural philosophy. 

Let us consider for a moment its bearing on a man 
standing at a bench in the act of pushing forward a 
jack plane. What first of all retains his body on the 
floor on which he stands ? The force of gravitation, 
which, as described, retains the earth particles together, 
and all bodies animate or inanimate on its surface, by 
drawing them to its center, this influence being exer- 
cised on the building in which he labors, retaining its 
constituents in their positions. It also acts on his per- 
son to such an extent that were he devoid of the power 
of movement, he would be as immovably fixed as the 
inanimate wood he stands upon. This force, likewise, 
keeps his stuff on his bench and the plane on his work, 
and prevents the flying off at a tangent which would 
occur with all terrestrial bodies were the attraction to 
cease for a moment. How simple is the fact when 
demonstrated ! 

Avoiding the consideration of the different. attrac- 
tions, we will glance at the mechanical means he goes 
through in planing. Standing with his two feet to- 
gether, would it be possible for him to lift a shaving ? 
It would not, because the resisting force generated by 
the friction of the wedge-shaped iron in entering the 
woody fibers would be so great that his body, being 
unable to resist it, would be pushed outside the per- 
pendicular line of gravity, and fall. To overcome this 
resistance he increases his base, and lowering the cen- 
ter of gravity of the body, leans forward and throws 
his weight on his left leg, with his right forming, as it 
were, a brace. 

Now. he can exert his powers effectually, for having 
overcome unvarying natural forces by the use of natu- 
ral laws. 

His arms, as he moves them forward or draws them 
back again, are nothing more than a splendid system 
of compound levers, and the tool employed is on a 
cubical prism, with an angular opening into which a 
wedge of steel is inserted and fastened, with its point 
projecting below the sole or lower face. This wedge 
is forced forward by lateral 
pressure, and entering the 
wood gives out a shaving 
or strip equal in propor- 
tion to the projection. 

How many of us are there 
who know that the edges 
of our plane iron and chis- 
els, saw teeth, in fine our 
principal tools, are modifi- 
cations of a simple wedge, 
and fewer still who know 
its power or how to in- 
crease its utility in prac- 
tice. 

To us who handle it 
daily, the screw, or as it is 
in reality a revolving 
wedge, is a mystery and an 
unknown thing, though 
we are familiar with its 
usefulness ; yet, while in 
the act of propelling a 
screw with a screw-driver, 
a multitude of forces and 
machines are employed, 
which are grand in their 
simplicity and worthy of 
study 

That which teaches why 
a plumb bob hangs quies- 
cent at the extremity of a 
string, and why a level is 

determined by the centering of an alcoholic bubble in a 
tube, and other valuable mechanical facts, should not 
be passed, over by him whose philosophy is to devote 
his life to improving the means by which the comfort 
and happiness of human nature are gained. Independ- 
ent even of this essential reason, it is imperative that 
we make ■ ourselves acquainted with the component 
parts and properties of materials, in order to train the 



mind into a line of thought tending to invention and 
the bringing forth of valuable ideas, which only those 
familiar with this science can essa}'. — Builder and 
Wood- Worker. 



BAISING LIQUIDS BY COMPBESSED AIB. 
In many industries it is necessary to raise liquids 
stored in casks in the cellar to an upper story of the 
building. We have recently visited an establishment 
where this operation is effected by means of compressed 
air. The compressing of the air is performed without 
any expense, in this case, by means of city water led 
into a special reservoir. This system, which was de- 




Fig. 2. BALL VALVE. 

vised by Messrs. Sainte & March, engineers for Mr. 
Lebeault, proprietor of the Bugeaud medicinal wines, 
has appeared to us to be of sufficient interest to be 
made known, as it is capable of being applied to any 
other liquor of value. 

In the establishment under consideration, the liquid 
to be raised is very costly, and, as it would undergo 
alteration in contact with metals such as iron or cop- 
per, all the vessels that are to contain it are lined with 
tin, and all the pipes and cocks are of the same metal. 

As already stated, the agent by means of which air 
under pressure is obtained is city water, Which is made 1 
to pass into a reservoir before being used for washing 
bottles, so that the consumption of water is not in- 
creased by this mode of work. Besides, the use of 
pumps is avoided, the maneuver of which is trouble- 
some and requires time, and which so stirs up the wine 
as to affect its quality. 

In Fig. 1 we give a general view of the arrangement. 
In the cellar are the tuns, one series, G, of which con- 
tains Malaga wine just as emptied from the casks. Each 
of these tuns is provided beneath with a three-way cock, 
which puts it in communication with a general conduit 




Fig. l.-RAISING LIQUIDS BY COMPRESSED AIR. 



ending in an elevator reservoir, E. Into this latter is 
led the quantity of wine that it is desired to raise to the 
mixing apparatus, P. A float, the extremity of whose 
rod is visible through a glass tube, I, shows the level of 
the wine in the elevator. 

The compressing is effected in a reservoir, C, which 
communicates through the upper part with the eleva- 
tor through the intermedium of a conduit, A A I. The 



water enters at the bottom and expels the air, the 
pressure of which, shown - by a gauge, gradually exerts 
itself upon the wine in the elevator and causes it to 
rise to the mixing apparatus. From these latter, the 
liquid, converted into Bugeaud ' wine, descends to the 
tuns, H, of the second series, where it remains for some 
time. Before delivering it for consumption, it is neces- 
sary to make it pass into a filtering apparatus, F, situ- 
ated on the ground floor. Hither the proper quantity 
is sent by the same process as before. From this ap- 
paratus the wine passes to the bottling machine. 

In order to prevent a portion of the water coming 
from the compressor from entering the air pipe, a float 
cock is so arranged as to shut off the water when the 
compressor is full. But, as float cocks are apparatus 
that cannot be thoroughly depended upon, Messrs. 
Sainte & March have interposed a safety device, S, at 
the branching of the air pipe. This device is shown in 
Fig. 2. It is a ball valve in which the ball is lighter 
than the water. As soon as the latter enters, the ball 
is carried along the surface and closes the upper orifice 
of the valve. The little water that might pass is held 
back in the small reservoir, R. A spring clack, whose 
spring has a tension regulated by the nut, T, allows of 
the escape of the water, as if through a waste pipe, as 
soon as it exceeds the limit beyond which it ought not 
to go.— La Nature. 

* 4 ♦ » » 

To Crystallize Tin Plate. 

Crystallized tin plate has a variegated primrose ap- 
pearance, produced upon the surface of tin plate by 
I applying to it in a heated state some dilute nitro-mu- 
I riatic acid for a few seconds, then washing it with water, 
drying, and coating it with lacquer. The figures are 
more or less diversified, according to the degree of 
heat and relative dilution of the acid. Place the tin 
plate, slightly heated, over a tub of water, and rub its 
surface with a sponge dipped in a liquor composed of 
4 parts of aquafortis and two of distilled water, hold- 
ing 1 part of common salt or salammoniac in solution. 
When the crystalline spangles seem to be thoroughly 
brought out, the plate must be immersed in water, 
washed either with a feather or a little cotton, taking 
care not to rub off the film of tin that forms the feath- 
ering, forthwith dried with a low heat, and coated 
with a lacquer varnish, otherwise it loses its luster in 
the air. If the whole surface is not plunged at once in 
cold water, but is partially cooled by sprinkling water 
on it, the crystallization will be finely variegated with 
large and small figures. Similar results will be ob- 
tained by blowing cold air through a pipe on the 
tinned surface while it is just passing from the fused 
to the solid state. — Spans' 1 Workshop Receipts. 

« 111 » 

mahogany for House Finishing. 

The Northwestern Lumberman, which is good au- 
thority on the commodity of wood, informs its readers 
that people whose tastes favor mahogany for inside 
finish can now indulge them without paying much more 
moneythan they would for a finish of the higher priced 
native hardwoods. To do this, however, the mahogany 
must be bought as lumber. If a man unacquainted 

with the price of mahog- 
any bargains with a con- 
tractor to finish one or a 
dozen rooms, as the case 
may be, in what has some- 
times been called the " king 
of woods," he may depend 
on it that the price will be 
a round one. Furniture 
manufacturers take the 
same advantages of their 
customers. They seem to 
think that because mahog- 
any is not a common wood, 
because it is very fashion- 
able, and in former days 
was expensive, consumers 
will take it for granted that 
they must pay a good deal 
of money for mahogany 
furniture. It is enough to 
make the initiated smile to 
walk through a furniture 
house and price articles 
made of the different 
woods. There may be a 
table or chair of cherry and 
mahogany standing side by 
side. The same amount of 
work has been expended 
on each, but for the ma- 
hogany article at least two 
prices are asked, when the 
fact is the wood in it did not cost 25 per cent more than 
did that in the cherry piece. But simply because it is 
mahogany a fancy price is wanted. Furniture users 
will undoubtedly for all time be obliged to pay these 
exorbitant prices, but there is often no reason why the 
man who wishes to finish his house in mahogany 
should not buy the lumber and have his carpenter 
work it as he would cherry, walnut, or oak. 
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THE AMERICAN MAMMOTH (ELEFHAS PEIMIGENIUS). 

BY DR. J. B. HOLDER, AMERICAN MUSEUM OP NATURAL HISTORY, CEN- 
TRAL PARK. 

By the term American mammoth we do not intend 
to indicate a difference between the remarkable fossil 
remains which we here exhibit and those so long nota- 
ble as the Siberian mammoth. It is simply to point 
out that in America the fossil remains of mammoths — 
so called conventionally — have been found, and more 
particularly to announce the fact that an extraordinary 
" find " has lately been made, which well nigh amounts 
to a first discovery of the species, so far as anything like 
an adequate amount of remains had hitherto been 
fou-nd on this continent. Teeth and small fragments 
of the bones of elephants have been found at various 
times, and in widely separated regions of this country. 
Now we have the skeleton, its several parts so nearly 
entire as to warrant their artificial articulation as a 
complete mounting. For this we are indebted to Dr. 
Edmund Andrews, president of the Chicago Academy 
of Sciences. 

Through the kindly offices of Dr. Andrews and Dr. 
Velie, I am able to present a complete account and 
drawing of this valuable and well nigh unique example 
of one of the greatest of fossil mammals. 

Dr. Andrews had learned some years since of the ex- 
istence of this series of bones, and kept in view the pur- 
pose of possessing them. The enormous price which 
such an unusual " find "naturally suggested was finally 
reduced to a reasonable amount, when the Doctor ar- 
ranged to purchase the bones and to present them to 
the Chicago Academy. The result is that that institu- 
tion possesses the second example of the great creature, 
which also possesses the advantage for science of being 
from a widely distant locality — even from another con- 
tinent. 

Members of the " Mastodon Club " assisted Dr. An- 
drews in bearing the expense. 

The remains of this mammoth were discovered in the 
spring of 1878, in the southwest part of Spokan County, 
in Washington Territory. The country is a rolling 
prairie, about 2,000 feet above the sea, extending from 
the Rocky Mountains to the Cascade Range. The im- 
mediate locality where the bones were discovered is on 
Hangman's Creek, which runs into the Spokan River, 
a tributary of the Columbia. So near the surface were 
these remains, they were first exposed through the ope- 
ration of ditching the land for agricultural purposes. 
Remains of four mammoths were here disinterred in a 
marshy hollow, which is formed by a spring oozing from 
a black mud — the frequently seen conditions attending 
the remains of the mastodon. 

A very perfect skeleton of a smaller animal, described 
by one who saw it as' " the bones of a horse," was 
found in close contact with the mammoths. The same 
conditions which apparently existed when the ele- 
phants here perished now 
occasionally cause the fatal 
miring of cattle. 

Besides the'remains of four 
elephants, there was found a 
pelvis of a foetal proboscidian, 
which probably perished with 
its own. 

Some of the measurements 
taken from the more perfect 
skeleton are as follows : 
Length of tusks, 9 ft. 10 in. ; 
circumference of tusk at base, 
21 in. ; length of molars in 
mandible, 10 in. ; length of 
lower jaw, or mandi ble, 22 in. ; 
height of pelvis, 34 in. ; 
breadth of pelvis, 62 in. ; 
length of humerus, 45 in. 

The height of this ele- 
phant's skeleton, as now 
mounted, is given as 13 ft. ; 
and the measurement of the 
Siberian example at St. Pe- 
tersburg is also given in the 
Chicago Academy's bulletin 
as 9 ft. 3 in. 

The present example is 
mounted with the limbs too 
much in a line, which gives 
greater height ; but, allowing 
for the loss of certain integu- 
ments which in life contribute 
materially to give height, 
this creature must have been 
something over 12 ft. in 
height, if not quite 13. Jum- 
bo's height is given at 11 ft. 
2 in. 

In a very exhaustive treatise 
on the elephant race, called the " Ivory King," Chas. 
Scribner's Sons publishers, some reliable figures are 
given, which determine the extreme measurements of 
the largest elephants known. 

Some measurements are there given of the notable 
Hauser elephant, in the Medical College of Chicago. It 
is the Indian species, which does not reach the great 



height of the African one, though the present example 
in the skeleton seems to present -the same dimensions 
in height as that of Jumbo — 11 ft. 2 in. 

An African elephant measured by Thomas Baines, 
F.R.G.S., was in height, at shoulder, 10 ft. and 9 in., 
and 12 ft. at the highest portion of the dorsal region. 
These figures are very exceptional. Elephants of 8 ft. 
are large, and no examples are on record exceeding in 
dimensions those we have mentioned. 

Great discrepancy exists in the statements of the size 
of the tusks of elephants. The largest example we 
have seen is that of the Messrs. Grote & Co., of 14th 
Street, New York. It stands at their door as a sign, 
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and is from the African species. Its length on the out- 
side curve is 8 ft. 11 in. ; the diameter at base is 6}£ in. ; 
its weight, 184 pounds. 

The Messrs. Totans & Schmidt, of Fulton Street, 
have a superb pair, the largest being but 5 in. shorter 
than the latter. These are extraordinary examples. 

It will be noticed that the mastodon and fossil ele- 
phants' tusks are not much longer, but they have a 
wide divergence and curve upward (though one exam- 
ple is recorded as measuring 12 ft. 6 in.), which gives 
them a peculiar or unusual aspect. 
• The forearm, or humerus, of the subject of our text 
is given as 45 in. in length. The extraordinary dimen- 
sions of this skeleton may be appreciated by noting the 
relative difference between it and the adult human 
which stands in front. 

Dana, the geologist, states that this species of 
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"ancient elephant was over twice the weight of the 
largest modern elephant, and nearly a third larger. 
The body was covered by a reddish wool and long black 
hair. One of the tusks measured 12 ft. 6 in. in length. 
It was curved nearly into a circle, though a little 
obliquely. ... At the mouth of the Lena one of 
these animals was found which measured 1^ ft. 4 in. in 



length, exclusive of the tusks. Its height was 9 ft. 4 
in. It retained the wool on its hide, and was so per- 
fectly preserved in the ice that its flesh was eaten by 
wolves or dogs." 

< in» 

EXPERIMENTAL ILLUSTRATION OP THE INJECTOR. 

T. O'CONOR SLOANE, PH.D. 

The injector used for feeding boilers with water has 
puzzled many who could not see in it anything but the 
analogue of the impossible feat of blowing into one's 
own mouth. The principle on which it works is, how- 
ever, quite simple. By the condensation of steam issu- 
ing from a boiler, and by its mechanical action, a high 
velocity is imparted to a jet of water. The momentum 
thus developed is sufficient to drive the water into the 
same boiler against a pressure equal to or exceeding 
that of the actuating steam. The principle can be car- 
ried still further. Steam from a boiler at low pressure 
can be made to force water into a boiler at high 
pressure. 

The apparatus illustrated in the cut shows the prin- 
ciple of momentum applied to a great extent, as in the 
steam injector. A strong pressure of air is maintained 
in a receptacle representing a boiler. A small injector 
tube is provided for a blast of air which escapes from 
the reservoir. The blast is made to operate as a feeder, 
driving lead shot into the reservoir against any pressure 
that can be maintained within it. 

The apparatus as shown is made of glass. The large 
reservoir represents a boiler. This should be an inch 
in diameter and four or five inches long. At its top it 
is provided with a reduced nozzle, to which an India 
rubber tube can be attached. The pressure is produced 
within it by blowing into this tube. 

From its bottom a tube is carried outward, then 
curving upward with a very smooth curve, and finally 
is retracted so as to point horizontally toward the 
upper portion of the larger tube. This injector tube 
must be of strong or heavy glass, and its inner surface 
must be true and free from irregularities. It may be 
of such size as to receive B B drop shot. This size will 
require a good deal of air to keep the apparatus work- 
ing, and a smaller size is nearly as effective and less ex- 
hausting to the experimenter. A tube yj inch in 
diameter is sufficiently large. The shot fitting it, 
though but half the diameter of B B shot, will 
work perfectly. Near the top of the large tube and 
directly opposite the open end of the injector tube a 
neck projects laterally from a point below the shoulder. 
This should be half an inch or more in diameter. It is 
provided with a valve. A disk of soft leather, such as 
a piece of a kid glove, is stretched over the opening of 
this neck. A little above its center a small hole is 
made, about twice the diameter of the shot it is pro- 
posed to use. Underneath the kid a flap of India 
rubber cloth or packing is secured, forming the clap- 
per of a valve. The India 
rubber cloth must have some 
thickness, so as to be 6tiff and 
preserve its shape under the 
bombardment it is to be sub- 
jected to. The hole in the 
leather, representing the 
valve opening, must be di- 
rectly opposite the end of the 
small glass tube. The leather 
and India rubber are tied 
over the neck, as shown in 
the section. 

Half a dozen pellets of shot 
are dropped into the appara- 
tus. They must first be poured 
or rolled through the outlet 
tube to see that they move 
with perfect freedom. If they 
show the least disposition to 
stick or catch in the tube, , 
smaller ones must be used. 
If all is right, the apparatus is 
held as shown in the illustra- 
tion, and the experimenter 
blows into the apparatus as 
hard as possible. 

The only outlet for the air 
is the small eduction tube. 
The air rushes out of this, 
carrying the shot with it. 
They pass through it with 
accelerated velocity, and ac- 
quire a very high speed before 
leaving. As they are driven 
out of the open end they im- 
pinge upon the valve, and, 
forcing it open against the 
air pressure, drop into the re- 
servoir. They fall down to its 
bottom, flying around its walls in spiral paths, only to 
be again and again expelled through the outlet tube. 
The noise made as they strike against the tense rubber 
valve is very peculiar. The rapidly repeated sounds 
resemble the discharge of a miniature Gatling gun. 
If all is rightly arranged, the operation can be kept up 
indefinitely, or as long as the experimenter can supply 
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air. To prevent the shot from catching in the valve, 
the opening should be above the center of the dia- 
phragm. The position of the opening depends on that 
of the outlet or injector tube, so that in making it care 
must be taken to have this tube point to the right 
place. 

The apparatus illustrates very well the principle of 
the injector. The loss of air represents, besides waste, 
the condensation of steam that is the actuating force 
in the injector. Were it worth while, there would be 
no trouble in carrying out, on a similar plan, the ex- 
periment of causing a blast of air of low pressure to 
drive shot into a vessel of air of much higher pressure. 



Natural History- Notes. 

Diseases of Animals. — According to Dr. J. B. Sutton, 
animals are not free from certain diseases thought to 
be referable in man to his erect position. One-fourth 
of the female monkeys that die in the London Zoologi- 
cal Gardens have displacement of the uterus, and the 
same disease occurs in the lioness, tapir, Cape hunting 
dog, pygmy hog, antelope, etc., and in domesticated 
mammals. Two cases of inguinal hernia in monkeys 
are recorded, and the disease is said to be common in 
horses. 

Modification of Habits in Ants through Fear of 
Enemies. — Dr. H. C. MeCook gives an account of an 
unsuccessful raid which he witnessed of Formica 
sanguinea on a nest of F. fusea. The instinct for kid- 
napping has appeared to develop, on the part of those 
that are the victims, a corresponding strengthening of 
instinct in the way of concealment. When the latter 
are not exposed to the acts of the former, they raise 
above the surface of the ground a mound of more or 
less considerable size, and over its summit and at the 
base the gates are scattered without the least attempt 
at concealment. But when a colony of their enemy is 
near, they omit or diminish elevations above the sur- 
face, their gates are few and cunningly concealed, and 
quantities of rubbish are scattered around, with the 
evident intention of hiding the locality of their nest or 
making the approach to it more difficult. A similar 
faculty has been observed in Formica schaufussi. 

Action of the Ultra-Violet Rays in the Formation of 
Flowers. — Prof. J. Sachs gives details of the experi- 
ments from which he has come to the conclusion that 
the ultra-violet and invisible rays of the solar spectrum 
are especially efficacious in the development of flowers. 
The experiments were all made upon the nasturtium 
(Tropaolum majus). If the rays of the sun are made 
to pass through a solution of sulphate of quinine, the 
ultra-violet rays are entirely absorbed or transformed 
into rays of less ref rangibility, and which are visible 
and of a light blue color. If a plant is made to grow 
behind a screen of sulphate of quinine, the vegetative 
organs are normally and luxuriantly developed, but 
the flowers are almost entirely suppressed. Twenty-six 
plants thus grown produced only a single feeble 
flower, while twenty-six plants grown under similar 
conditions behind a screen of water of the same thick- 
ness produced fifty-six flowers. 

Prof. Sachs believes that extremely small quantities 
of one or more substances formed in the leaves cause 
the formative materials which are conveyed to the 
growing points to take the form of flowers. Acting 
like ferments, an extremely small quantity of these 
flower-forming principles may act upon large quantities 
of plastic substances. It may be assumed, then, that 
there are three distinct regions of the solar spectrum, 
differing in their physiological action : the yellow rays 
and those near them cause the decomposition of car- 
bonic dioxide, and are active in assimilation ; the visi- 
ble violet and the blue rays are the agents in movements 
of irritation ; and the ultra-violet rays are those which 
produce in the green leaves the substances out of which 
the flowers are developed. 

Sheaths of Alga. — Some important observations 
have recently been made on the substance of which the 
sheath that invests the filaments of some alga; is com- 
posed. Herr G. Klebs maintains that it 'is not formed 
from the cell wall, but from the contents of the cell, 
through the cell wall. The sheath substance differs 
from the ordinary mucilage in not being dissolved by 
alkalies. 

Babbits in Australia. — Australia is overrun with 
rabbits, and vigorous measures are now making to re- 
duce their numbers. Notwithstanding that eighteen 
millions of these animals have been destroyed in less 
than three years, their number is still so great that 
sheep can find nothing to browse upon and are obliged 
to abandon their fields before this invasion. In the 
colony of Victoria, the government has already spent 
34,000 pounds sterling for the destruction of the pest, 
and private initiative has devoted no less than 15,000 
pounds in similar efforts. Land that formerly sold at 
high figures can now be bought for 10 shillings per acre. 
More than twelve million acres are overrun, and where, 
in 1875, 700,000 sheep were raised, no more than 100,000 
are now raised. This represents an annual loss of about 
480,000,000 pounds sterling. 

Root Buds. — One of the distinctions between roots 
and stems was formerly stated to be the appearance of 
leaf bads on the latter and their absence from the 



former. The Qardeners" 1 Chronicle illustrates the for- 
mation of leaf buds on the fibrous roots of a fern 
(Diplazium malabaricum) and suggests that it will ul- 
timately be found that buds and sporangia of all kinds 
are variants from a common type. 

Tubercles on the Boots of the Leguminosa. — Mr. H. 
M. Ward finds that the tubercles on the roots of 
leguminous plants are due to a parasitic fungus. He 
claims to have found the infecting agent and to have 
produced the tubercles by infection from without. 
When the tubercles decay, the germ like bodies pass into 
the soil and infect other roots. On the other hand, 
Mr. Tschirsh maintains that these tubercular bodies 
are the natural storage organs for nitrogenous sub- 
stances previous to the ripening of the seeds, and at- 
tain their fullest development while the plant is in 
flower. 



TALCOTT'S COMBINATION BELT HOOKS. 

The annoyance and delay incidental to the old pro- 
cess of lacing belts is one of the time-honored traditions 
of engineering. 

In the Talcott belt hook there are three rows of 
points — a single row on one side, termed the clinch 
points (Fig. 1), and a double row of points on the other 
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Fig. l.-TALCOTT'S BELT HOOK. 



side of the hook, which hold in the belt by wedging it 
against each other, and they are not as long as the 
belt is thick. But the clinch points, being longer than 
the belt is thick, are riveted down as shown in Fig. 2. 
Whenever the belt becomes slack and requires to be 
shortened, it can be pulled away from the double row 
of points, marked " take up," and, after cutting to the 
right length, the belt can be quickly replaced on the 
same points. The fastener is light and narrow and 
the edges rounded and beveled, so they will be perfectly 
smooth when the belts are slipped by hand. This belt 
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practical difficulties in working the telephone are due 
to the fact that when an electric current is passing 
along a wire it has the property of producing a current 
of opposite character in any wire in its vicinity. This 
is what is known as induction, and it is owing to this 
faculty that the words spoken on one wire can be over- 
heard on an adjoining one. If the neighboring wire . 
should be telegraphic, the feeble current of the tele- 
phone is overpowered by its stronger neighbor, and it 
is difficult, if not impossible, to catch the transmitted 
words amid the din — compared to the noise of a pot 
boiling — caused by the telegraph. Still more fatal to 
all telephonic communication is the presence of an 
electric lighting system in the vicinity of telephone 
wires, the powerful current necessary for lighting pur- 
poses causing " an incessant roar that renders speech 
an impossibility." Many plans have been tried for over- 
coming the unpleasant consequences of induction, the 
most successful of these being that of using an ad- 
ditional return wire instead of utilizing the earth for 
the completion of the circuit. The two wires are placed 
in close proximity, with the result that the disturbing 
influence is completely neutralized. 

In no direction has telephony progressed more than 
in the extent to which it has been adopted as a conve- 
nient mode of communication. Already the telephone 
exchange system is being worked in almost all the 
principal cities and towns of Europe and America. 
Paris has its central exchan ge, with nearly a thousand 
wires converging upon, besides several branch ex- 
changes connected with, the central one. The Parisians 
avoid the unsightliness and danger of a great network 
of overground wires by placing the telephone wires in 
the sewers. In Belgium there are not only exchanges 
for telephonic communication within the towns, but 
those of differentlocalitiesare connected by trunk lines, 
a much wider area of intercommunication being thus 
established. Nowhere is the system better organized 
than in Berlin, where there are four exchanges, besides 
two public telephone offices, in which any person, on 
payment of sixpence, is permitted to have five minutes' 
conversation with any one whose house is connected 
with the central office. The Berlin Bourse is also pro- 
vided with nine chambers, in which the necessary quiet 
for holding telephonic communication is obtained by 
the thick padding of the chamber walls. The telephone 
industry has, however, made the greatest progress in 
the land of its birth, there being telephone exchanges 
in at least 860 towns in the United States. In New 
York alone there are exchanges with over 7,000 sub- 
scribers, besides 2,500 private telephone wires. — Extract 
from Iron and Steel Trades Journal. 



Fig. 2.-AS APPLIED TO BELT. 

hook is extensively used and gives much satisfaction. 
W. O. Talcott, of Providence, R. I., sole manufacturer, 
will send samples free. 



Progress In Telephony. 

Few inventions of modern times took the public more 
by surprise than did the telephone, a result due not 
more to the marvelousness of the thing done — namely, 
the transmission of spoken words along a telegraph 
wire — than to the simplicity of the means by which it 
was accomplished. Seldom, also, has an invention 
given rise so soon to an important industry. Five years 
ago the telephone was being viewed by the savants of 
the British Association with the interest attaching to 
the very latest novelty in scientific toys. It is now em- 
ploying in the United Kingdom alone more than ten 
millions of capital, and earning over $750,000 in divi- 
dends. The practical instrument of to-day, however, 
differs considerably from the scientific toy patented by 
Professor Bell. 

For communicating over short distances, as between 
the various parts of a house, or between neighboring 
premises, the original Bell telephone is a sufficiently 
satisfactory instrument. Its currents, however, are too 
feeble for telegraphic circuits of any considerable 
length. Modifications have been made, with the view 
of adding to the volume of sound. Edison was the first 
to effect this, by causing the diaphragm spoken against 
to press upon a carbon button ; and Professor Hughes 
carried the use of carbon still further in his invention 
of the microphone. By the employment of the latter, 
the lowest whisper was found to be loudly reproduced 
in the telephone. 

The original Bell receiver has been but slightly mo- 
dified, with the result, however, of giving increased 
loudness. It is now the opinion of competent elec- 
tricians that the telephone, as a speaking instrument, 
is well nigh perfect, and that the difficulty of making 
it practically useful under all circumstances is almost 
wholly due to disturbing external influences. 

A hundred miles is as yet the maximum distance 
through which speech, or indeed any definite sound, 
has been transmitted by submarine cable. The chief 



Fatal Encounter with Sharks. 

James E. Hamilton, the mail carrier between Miami 
and Lake Worth, on the South Atlantic coast, was de- 
voured by man eaters at Hillsboro Inlet, on October 18. 
He was a stout, athletic young man, and carried the 
mail between the two places, a distance of seventy-five 
miles, on his back, walking on the beach most of the 
way. The inlet is a dangerous crossing, the back 
waters of the Everglades meeting the tides and pre 
ducing heavy and dangerous seas. Sharks of the most 
ravenous kind abound there. An old fisherman named 
Waring, who was within half a mile of Hamilton when 
he began crossing, describes the tragedy as a Jaorrible 
occurrence. When Hamilton reached the middle of 
the inlet the sharks flocked about his boat, leaping ten 
feet or more out of the water in their eagerness to get 
at human flesh. 

Hamilton fought them with his oars, but soon both 
were bitten off and dashed out of his hands. Then 
they assailed the boat, tearing huge pieces off the gun- 
wale. Soon it began to sink, and Hamilton became 
stupefied with fear. Another blow on the frail boat, 
and he was thrown headlong into the masses of fierce 
sea wolves. One shriek of agony, and all was over. 
The sea was dyed for yards around with his life blood. 
Searching parties were sent out, but nothing was 
found. Hamilton's death was such a horrible one that 
no mail carrier over that route has yet been secured. 



Agglomerate Ijeelanches. 

MM. Bender and Francken give the following recipe 
for making agglomerate Leclanche cells : 

Per cent. 

Manganese peroxide 40 

Graphite ... 44 

Gas tar 9 

Sulphur 0'6 

Water 64 

These substances, says the Bevue Scientifique, are re- 
duced to a fine powder — gas tar and water apparently 
included — they are then carefnlly mixed, placed in a 
mould, and strongly compressed. The mixture is then 
gradually raised to a temperature of 350° C, which not 
only evaporates the water, but also drives off the vola- 
tile elements of the gas tar. This result is aided by the 
presence of the sulphur. A portion of the sulphur com- 
bines with the gases derived from the tar and disap- 
pears, while the remainder is said to combine with the. 
solid ingredients, producing an unassailable compound, 
by a transformation analogous.to that of the vulcan- 
ization of India rubber. 
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THE STATUE OF CHBISTOFHEB C0LTTMBU8 AT 
BAECELONA, SPAIN. 

On Friday, October 12, 1492, the land of the western 
hemisphere was first sighted from the fleet of Colum- 
bus. The night before, Columbus had discerned a 
light, and in the award of the gift of money and other 
favors by the crown of Spain to him who first saw land, 
the prize was adjudged to belong to the great admiral. 
In a few years the fourth centennial of the discovery of 
America will be at hand. America, Italy, and Spain 
may then join in the celebration of the deed of the 
great Italian sailor. 

On April 3, 1493, Columbus embarked from Barce- 
lona to carry to the monarchs of the world the news of 
his achievement. This city, one of the most active and 
enterprising in Spain, has 
been unwilling to lose even 
this small share in the 
glory of Columbus. In his 
second voyage, the admi- 
ral was accompanied by 
a number of Catalonians, 
the Treasurer Santangel, 
El Capitano Margarit, Fra 
Bernardo Boyl, first patri- 
arch of the Indies, and 
twelve missionaries from 
Monserrat. These too the 
City of Earls, as Barcelona 
has been entitled, does not 
desire to leave unremem- 
bered. The city erects, 
therefore, a magnificent 
memorial to Columbus and 
the Catalonians who assist- 
ed him. It includes a 
memorial landing* and a 
colossal statue. The latter 
we here illustrate. For it 
we are indebted to our con- 
temporary, La llustra- 
cion. We may first say a 
few words of the memorial 
landing. 

In September, 1881, a 
national competition for 
designs for a memorial to 
Columbus was opened un- 
der the auspices of the 
city of Barcelona. The 
central executive unani- 
mously accepted the plans 
of the architect Don Caye- 
tano Buigas Monraba. A 
great plaza on the water's 
edge is provided with 
several flights of wide steps 
descending to the sea. 
Toward each side of the 
terrace are carried out two 
extensions, in the some- 
what conventional shape 
of bows of vessels of the 
fifteenth century, designed 
to recall the two undecked 
caravels of the original 
fleet, the Pinta and Nina. 
By balustrades of rich 
design, and by statuary, 
the landing is still further 
ornamented, and it is 
flanked by two lights 
upon advanced points. 

The statue of Columbus 
is also by a Spanish artist, 
D. Rafael Atehe\ It is of 
colossal size, being 20 feet 
in altitude. The spirited 
engraving gives a pood 
idea of the vigor and ani- 
m a t i o n of the design. 
With intent and piercing 
gaze, the discoverer can be 
imagined pointing into the 
West, the goal of his pilgrimage, and toward the land 
of whose existence he had so little idea. The figure 
carries with it the idea of a human being through all 
the drapery encircling it. This alone is a tribute to its 
excellence, as such figures so often appear but sculp- 
tured clothing. But here it is not too much to say that 
through all the accessories the representation of the 
living, breathing life of the man is discernible, and we 
can conjure to ourselves that the distant light on the 
American island is pictured on his retina and telling 
him that the end of his voyage is near. 



Gait of Criminal*. 

A curious study has been made by Dr. Peracchia of 
the differences between criminals and law-abiding citi- 
zens as exhibited by their walk (La Riforma Medica, 
No. 147, 1887). The author first made a number of 
observations to determine the conditions of normal pro- 
gression, and found that in good people the right pace 
is longer than the left, the lateral separation of the 
right foot from the median line is less than that of the 
left, and the angle of deviation of the axis of the foot 
from a straight line is greater on the right side than on 
the left. But this is not all. Dr. Peracchia has not only 
shown us how we may distinguish criminals in general, 
but has laid the beginnings of the differential diagnosis 
between various sorts of evil-doers. The following are 




American Mechanic*. 

The following is an extract from an article by Prof. 
Dieflenbach, in illustration of what he acknowledges 
to be a fact — that American mechanics placed side by 
side with European artisans, the former show in a very 
short time their superiority. It is a manly confession 
of what is very generally known by every impartial 
observer. We give the extract in the Professor's own 
words: " More surprising still is the influence of North 
America upon handicrafts, and especially on the whole 
domain of mechanical technology. Here there is still 
a very wide difference between Germany and the 
United States. While our chemical technology has 
been distinguished by extraordinary advances, in con- 
sequence of which our chemical manufactures have 

recently conquered a mul- 
titude of new markets, our 
mechanical technology has 
not developed at the same 
rate. What an American 
workman is able to accom- 
plish by means of these 
tools may be seen by an 
example. 

" The writer of this arti- 
cle spent a portion of 1878 
and 1879 in Leipzig, where 
he became acquainted 
with a manufacturer of 
boots and shoes. One day 
an American applied for 
work. He stated that he 
had come to Germany on 
account of his son, who 
had a talent for music, 
and whom he wished to 
have educated at the con- 
servatory. He said he 
was looking for work in 
order to pay his son's ex- 
penses, and he desired to 
use the tools that he had 
brought over from 
America. The manufae? 
turer agreed. Now, the 
American appeared at his 
place daily, looked neither 
to the right nor to the left, 
but attended to his work 
to the last stroke of the 
bell. The manufacturer 
soon noticed that he had 
obtained a man fully equal 
to the German hands in 
thoroughness and skill, 
and capable of turning out 
three or four times as much 
as any other, thanks to 
his exemplary diligence 
and his American tools. 
Wages being paid by the 
piece, the man earned 
more than enough to sup- 
port himself and his son." 



In a communication to ISElectricien, Captain F. 
Pescetto points out that a copper lightning conductor 
will protect a larger area than an iron one of equal re- 
sistance will do, since the self-induction of iron is very 
much greater than that of copper. 



* See SontHTimo Ambbicam Suffijjmkk*, No. 401. 



STATUE OF CHRISTOPHER COLUMBUS, IN BARCELONA. 



the distinguishing characteristics which his observa- 
tions have enabled him to formulate : 

1. Thieves. — In those who are predisposed to appro- 
priate the property of others, there is a pronounced 
widening of the base of support, together with a very 
long step. 

2. Assassins. — In those who have murder in their 
hearts, the base of support is not as wide as it is in 
thieves, since the angle formed by the axis of the foot 
with the median line is less obtuse, but the sinistrality 
betrayed by their footprints is very marked. 

These discoveries are of a very interesting character, 
and the American Analyst suggests that if the criminal 
could be induced to walk before the honest man, in- 
stead of following him as he usually does, they might 
also be put to a practical use, for then good citizens 
could diagnose the rogue by his tracks, and might thus 
be enabled to escape robbery or assassination, as the 
case might be. 



Doing Repairs In a 
Hurry. 

The Manufacturers' 1 Ga- 
zette is quite right in its 
assertion that lack of 
judgment causes more 
trouble in a machine shop 
than anything else. It is 
liable at all times to make 
trouble for the workman, 
the foreman, and the cus- 
tomer alike. This is par- 
ticularly noticeable on 
repair work which comes 
in a hurry and is wanted 
in a bigger hurry. There 
is no time for the foreman 
to think what is best to do 
under the circumstances. 
The customer comes with the job and wants to take it 
right back again, no matter if the services of moulder, 
forger, and machinist combined are required. He asks 
Mr. Foreman how soon the job will be finished, and pro- 
bably induces the foreman to cut the time down one- 
half. The customer is back when the stipulated time 
arrives, if not before, and stays until the job is done, 
follows him all over the shop, hangs over the job, makes 
the workmen fidgety asking questions and making sug- 
gestions, besides having the foreman chase up the work- 
men. He finally gets the job done, and thanks his 
stars that he stayed at the shop, for he is sure that if he 
had not, the job would have taken twice as long. 

The result of such personal overseeing is, in nine 
cases out of ten, that the job has taken at least twenty- 
five per cent more time, because the majority of ma- 
chinists get nervous while a stranger is standing watch- 
ing them, and lose their head, and the consequence is 
hot only time, but quality of workmanship, is lost. 
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Messrs. Jonas Potter and John W. and William M. 
Hess, of Morrellville, Pa. It is of simple construction, 
and designed to couple with an opposing coupler of 
greater or less height, being so constructed that the 
coupling pin may be held out of engagement with the 
link when it is desired to shunt a car by bumping or to 
drive a car forward or back on the track. 



• »< 



AGRICULTURAL INVENTIONS. 

A check row planter has been patented 
by Mr. James Dunkin, of Bridgeport, West Va. It is 
designed to plant corn or other seed in straight rows 
both ways by a system of marking which shall be easily 
discernible, and embodies an arrangement of dropping 
devices for depositing at the same time a quantity of 
fertilizer. 

A combined cultivator, harrow, and 
seeder has been patented by Mr. Dalton Walls, of Ap- 
pleton, Wis. This invention relates to a former pa- 
tented invention of the same inventor, and provides a 
seeder attachment, a lateral adjustment of the axle and 
forward supporting bar, and the adjustment of the seat 
and shovel beams, with other novel features. 

A plow has been patented by Mr. 
George Wolverton, of Charles City, Iowa. The plow is 
of that class whose beams are pivotally secured to the 
standard and adapted for adjustment vertically to vary 
the depth of the furrow, the standard being forked at 
its upper end, the beam resting between the forked 
ends upon a bolt passing through them, and the con- 
struction being light, strong, and inexpensive. 

A hay loading machine has been pa- 
tented by Messrs. Matthew H. and Leroy Arnold, Ed- 
ward P. Mitchell and Ruben P. Taliaferro, of Hueneme, 
Cal. A rake is supported at the front end of a truck 
which has a vertical fixed post, there being a bar with 
a universal and permanent connection with the back of 
the rake and the lower end of the post, with mechanism 
for raising the rake and outer end of the bar and swing- 
ing them outward, with other novel features. 



MISCELLANEOUS INVENTIONS. 

A reversible car seat has been patented 
by Mr. John M. Sauder, of Harrisburg, Pa. It has a 
united seat and back supported on a base, with arms 
pivoted on the base and connected with a head, forming 
3 universal joint with a plate on the bottom of the seat. 

A mattress protector has been pa- 
tented by Mr. Duncan W. McKinnon, of North Sydney, 
Nova Scotia, Canada. It consists of a pointed tube 
adapted to penetrate and pass through the mattress, in 
connection with a waterproof blanket with which the 
tube is connected. 

A folding vehicle seat has been pa- 
tented by Messrs. Samuel and George Penfold, of 
Guelpb, Ontario, Canada. It is so made and mounted 
that it may be used in connection with the vehicle body 
either as a single or a double seat, and so the body will 
appear in proportion with the seat used in either form. 

An animal trap has been patented by 
Mr. John W. Jones, of New York City. It is a trap in 
which decoys are used in the bait chamber, closed by a 
glass in front, and provided with a mirror to reflect the 
decoys, a separate trap chamber being provided to 
catch the animal. 

A game trap has been patented by 
Mr. Tony Alexander, of Bogue Chitto, Miss. It is a 
device by which animals passing over the trap are 
caught around the body or neck without injuring their 
fur, the invention covering various novel features of 
construction and combinations of parts. 

An animal trap has likewise been pa- 
tented by the same inventor, containing somewhat 
similar features, the invention consisting of hinged 
catches adapted to engage jaws or prongs, a platform 
being pivoted on the catches and resting against the sides 
of the jaws when the catches engage the latter, the trig- 
ger operating with great ease and certainty. 

A rubber boot has been patented by 
Mr. James F. Shaw, of Jackson, Mich. It has an open- 
ing in its instep covered by a flap, with means for hold- 
ing the flap firmly against the leg of the boot to adjust 
the opening, so that rubber boots thus made can be 
readily drawn on over other boots made of felt or 
knit fabrics, etc. 

A breech loading fire arm has been 
patented by Mr. Wilhelm Sonnenberg, of Winona, Minn. 
It has a device for locking the barrel on and unlocking 
it from the stock, means for setting the hammers and 
triggers when opening the barrel, and a device for lock- 
ing the triggers automatically by the device for locking 
the barrel on or unlocking it from the stock. 

A gate has been patented by Messrs. 

Edward R. and Solomon C. Chase, of Findlay, Ohio. 
It is adapted to slide sidewise, and has a slotted lever 
connected with it, with arms near its fulcrum, a spring 
lever, and other novel features, whereby the gate may 
be opened or closed from either side, and may be oper- 
ated by a person in^a vehicle. 

A flood fence has been patented by 
Mr. Henry D. Merrill, of Columbus, Ind. It consists 
of posts fixed in the bed of the stream, with curved 
plates having stops arms attached to them, and a log or 
beam carrying pickets suspended from the posts, the 
end pickets engaging the stop arms, with other novel 
features. 

A can washer has been patented by 
Mr. Sylvanus Roberts, of Chester, N. Y. It is an im- 
proved device for washing milk cans inside and out, 
consisting of a box with adjustable lid carrying brushes 
on its inner face to engage the outer surface of the can, 
and an expansible frame with brushes for insertion in 
the can, with other novel features. 

An inkstand has been patented by Mr. 
JohuHoey, of Now York City. It^haa a cover which 



swings from a pivot above the inkwell, a hand piece 
being connected to the cover in front of the well, so 
that the act of dipping the pen will swing the cover 
back from over the well, the cover dropping of its own 
weight to close the well when the hand is removed. 

A trace carrier has been patented by 
Mr. Austin McNally, of Cascade, Iowa. It has a block 
of soft India rubber fitted in its crown and projecting 
down between the prongs on which the cock eyes are 
placed, the prongs being slightly" curved toward the 
center of the holder, so the rubber will hold them and 
there will be no danger of their casual detachment. 

A knockdown box has been patented 
by Mr. John Hotham, of Hillside, Pa. It has a main 
body composed of sheet metal side pieces and sheet 
metal end pieces hinged together, the top and bottom 
being united to the edges by flanges in such way that 
they can be readily removed, when the body will 
collapse and the whole can be shipped flat. 

A dish for table use has been patented 
by Messrs. James M. Sanders and William A. Stamats, 
of Morrisville, Ohio. It has a bowl portion and side 
wings or flanges of concave form, with a back wing, 
flange or receptacle, making a dish with various recep- 
tacles, whereby one dish will answer for a variety of 
purposes. 

An overshoe has been patented by 
Messrs. Michael M. Clark and Peter McKernan, of 
Shenandoah, Pa. It has a stamped sheet metal bottom, 
with flange, and a stamped sheet metal heel, com- 
bined with a metal top sole, a leather upper and 
heel part being secured to the flange of the sole and the 
upper edge of the metal heel. 

A seal lock has been patented by Mr. 
Amos Standing, of Duquoin, 111. Combined with an 
apertured front plate and a slotted sliding bolt is a 
fragile seal fitting in the slot of the bolt and a lock 
device engaging the upper edge of the seal, with other 
novel features, the construction being simple and 
durable. 

A dump cart has been patented by 

Mr. Thomas J. Flanigan, of Butte City, Montana Ter. 
It is especially applicable for the carting of minerals 
and stones, being so constructed that such materials 
will not wear away the parts as they are being carted or 
dumped, the invention covering various novel details 
of construction. 

An indexed book has been patented 
by Frank Rosewater, of Cleveland, Ohio. It has at its 
opening edge a series of tags in oblique rows, each row 
representing a section of pages, and the inner edge 
of the cover has a series of subdivisions indicating by 
their position the fractional part of the space between 
the rows of tags. 

A bustle has been patented by Mr. 
Cecil M. Durnil, of Fayette, Mo. It is made of adjust- 
able bows hinged to a main wire formed with top and 
bottom curved wires, so that it may be adjusted both 
as to width and depth and attached to the body at or 
below the waist, closing up to the body under pressure 
and afterward assuming its designed proper shape. 

An improvement in hames and rings 
therefor has been patented by Mr. Thomas S. Alexan- 
der, of Meriden, Conn. A section of the hame is pro- 
vided with a shouldered post adapted to receive or 
carry the hame ring or terret, which has an aperture 
through which the post passes, so that the rings can be 
readily attached or detached. 

An improvement in drawing instru- 
ments, calipers, etc., has been patented by Mr. Frank 
Miller, of New York City. The arms or jaws extended 
to form the,work'mg points are screw- threaded on op- 
posite converging surfaces, in combination with an in- 
ternally screw- threaded nut, to provide for a more con- 
venient and accurate adjustment of the jaws or mem- 
bers to and from each other. 

An automatic fire extinguisher and 
sprinkler has been patented by Mr. James H. Lynde, 
of Manchester, Lancaster County, England. It has a 
fusible seal and a seal-protecting composition of par- 
atfine and barium between the water space and the seal, 
to prevent leakage while the solder is fusing, and 
insure complete separation of the joint before any wa- 
ter from the supply pipe is permitted to reach it. 

A hand rock drill has been patented 
by Mr. August J. Becker, of Mount Carmel,'Pa. It con- 
sists of a cutting tool having a shank fitting into the 
hollow shank of the holder, an annular lug or lugs 
being formed on the cutting tool, and fitting into cor- 
responding recesses on the lower end of the shank of 
the holder, making a cutting tool that can be readily 
removed to facilitate grinding. 

A washing machine has been patented 
by Mr. Seth W. Warren, of Olean, N. Y. The tub has 
at its sides guide strips and at its ends curved strips, in 
connection with a rubber, the body of which is curved 
in the arc of a circle, with rows of cells and upwardly 
opening valves on its under side, whereby the water is 
repeatedly forced through the fabrics, and the rubber 
has a combined, rocking and reciprocating motion. 

A cork fastener has been patented by 

Mr. Charles Von der Linden, of Rhinebeck, N. Y. It 
consists of two plates of metal, each bent twice at 
right angles in the same direction, forming long and 
short arms, the longer arms being pivotally connected 
by a rivet and the shorter arms having their extremities 
concaved to fit them to the neck of a bottle, making a 
binder fitting over the cork and under a flange in the 
neck of the bottle. 

Feathering blades of paddle and other 

wheels form the subject of a patent issued to Mr. Amos 
H. Carpenter, of Stockton, Cal. Blade arms are jour- 
naled at their centers in transverse apertures of the 
main 1 shaft, longitudinal movement being prevented by 
collars, there being rings on the shaft having cam sur- 
faces which operate rods connected with a crank or 
lever attached to each blade arm, with, other novel 
features. 

A pitman or pump rod has been pa- 
tented by Mr. John F. Loomis, of Shelby, Iowa. Com- 



bined <7ith two sections of the ■ rod are right-angular 
springs, clamps and spacing blocks being arranged be- 
tween the portions of the springs at right angles to the 
rod, with other novel features, the invention being an 
improvement on a former patented invention of the 
same inventor, to make such rods elastic for taking up 
strains and jars. 

A shade or globe holder has been pa- 
tented by Mr. William J. Stratton, of Brooklyn, N. Y. 
It has a central ring with three or more outwardly ex- 
tending arms, the arms bent to form shoulders, below 
which they extend downward in substantially ver- 
tical lines, the end of each of the vertical sections carry- 
ing a centrally apertured and internally threaded block, 
there being screws within the blocks which serve as 
the direct supports of the globe. 

A dump cart has been patented by 
Mr. Frederic H. Evans, of Brooklyn, N. Y. The cart 
bodies have trunnions supported in bearings mounted 
to the rear and above the axle of the cart, the use of the 
crank axle being avoided, and also the necessity of 
adjusting and removing a tail board, while there is no 
rush and jar of the cart body, and the invention is ap- 
plicable to a four-wheeled vehicle as well as to one of 
two wheels. 

A combined shaping and sawing ma- 
chine hasbeen patented by Mr. William Huey, of Sea- 
ford, Del. This invention covers a novel construction 
and arrangement of parts in a machine which will at 
one operation cut off and saw out a round disk from a 
block or bolt of wood, to form the bottom of a fruit 
basket or measure, or the head of a keg or barrel, and 
will also cut staves with their croze, tapered shingles, 
etc. 

A lever handle for agricultural imple- 
ments has been patented by Mr. William E.Wagner, 
of Sheridan, Wyoming Ter. This invention relates 
to ratchet or bolt levers such as commonly employed, 
the lever having a handle extending at right angles, 
with a bolt or ratchet trigger having a handle extend- 
ing in a line substantially parallel with that of the 
lever handle, so that in throwing the lever proper the 
trigger handle may be held against the lever handle 
without undue strain on the part of the operator. 
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Pipes and Joints. — Jack Frost in Water Pipes. 
—The Effect of Freezing on Cement.— The 
Wood of Thuja Gigantea.— A Dutch Interior. 
—Spontaneous Combustion.— Cement Appa- 
ratus.— How to Repair Stone Steps.— Insulated 
Air Coverings for Steam, Water, and Gas Pipes, 
illustrated.— The New Era Radiator, illus- 
trated.— Shingle Stains.— Effects of Snow on 
Marble.— " Alert " Hand Force Pump, illus- 
trated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; form- 
ing, practically, a large arid splendid Magazine 
op Architecture, richly adorned with elegant 

{dates in colors and with fine engravings, illustrat- 
ng the most interesting examples of Modern 
Architectural Construction and allied subjects. 

The Fullness, Richness, Cheapness, and Conve- 
nience of this work have won for it the Largest 
Circulation of any Architectural publication in 
the world. Sold by all newsdealers. 

MUNN & CO., Publishers, 

861 Broadway, New York. 
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AFTER THIRTY YEARS. 

That the spine and brain are intimately connected, all 
who have ever had spinal disease, or who have witnessed 
the sufferings of any one afflicted with it, can attest. 
The suffering generally is of the keenest character, and 
usually greatly prolonged. It seems a mystery how the 
human frame can survive the agonies frequently en- 
dured, -and one is led to .wonder if the body is not 
toughened in the flame of pain so that it is made capable 
to endure more pain. The Warren Republican, of Wil- 
liamsport, Warren County, Indiana, printed the follow- 
ing in August last : 

•' Rev. Colbrath Hall, of Pike, was in town yesterday, 
looking hale and hearty. He reports the wonderful re- 
covery of his wife]within the last eighteen months, after 
being la confirmed invalid for over thirty years from 
spinal trouble. She, about eighteen months ago, began 
the use of the Compound Oxygen Treatment, and attri- 
butes her recovery to the use of that medicine. She is 
now able to walk, get into and out of the buggy, take 
rides, etc. All acquainted with Mr. Hall and his family 
will rejoice with them in this remarkable recovery." 

In a letter dated West Lebanon, Indiana, September 2, 
1885, Mrs. Sarah H. Hall wrote, inclosing the article and 
pronouncing it correct. 

Send to Drs. Starkey & Palen, 1529 Arch Street, Phila- 
delphia, Pa., for the last number of Health and Life, 
which is sent free to all applicants ; also the treatise on 
Compound Oxygen, a valuable little book of two hundred 
pages. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Lathes for cutting irregular forms a specialty. See 
ad. p. 285. 

Wanted— Large second-hand slotting machine, in fair 
order. Address, with full particulars, "Slotter," P.O. 
Box n.i, New York. 

For the best and cheapest 4 Horse Engine, address 
Peter Walrath, Chittenango, N. V. 

All Books, App., etc. cheap. School of Electricity, N.Y. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, 111. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chicago, lit 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
St.. Boston, and 93 Liberty St., New York, have just is- 
■ued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Setting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton, N.J. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, eta $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn . 

Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co.. Publishers, New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Power, 113 Liberty St., N.Y. $1 per yr. Samples free. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalniers-Spence Co., 
(19 and 421 East 8th Street, New York. 

Hartford drill chucks. 3 sizes. Hold to J4 in., ^ in., 
and X in. Cushman Chuck Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

Graphite Lubricating Co., Jersey City, N. J. Graph- 
ite bushings and bearings, requiring no grease or oil. 

Quints 1 patent automatic steam engine governor. 
Correspondence solicited from manufacturers of throt- 
tle governor engines. Leonard & McCoy, 118 Liberty 
Street, New York. 

Catarrh Cured. 
A clergyman, after years of suffering from that loath- 
some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufferer from 
this dreadful disease sending a self -addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th St., New 
York, will receive the recipe free of charge. 

Rod, pin, and dowel machines. 1,000 to 3,000 lineal 
feet per hour. Rollstone Machine Co., Fitchburg, Mass. 

Graphite Bushings.— Put them on all loose pulleys. 

Patent Bights for Sale. Apparatus for building 
Concrete Buildings and Walls. County rights, $50. State 
rights, $500. See descriptive notice in Sci. American, 
May 22, 1886. Send for circulars. Ransome. 402 Mont- 
gomery St., San Francisco, Cal. 

Best belt hooks are Talcott's. Providence, R. I. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 
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NEW BOOKS AND PUBLICATIONS. 

English and American Railroads 
Compared. By Edward Bates Dor- 
sey, C.E. New York : John Wiley 
& Sons. 1887. Pp. 143. 
This book contains an essay for which the Norman 
gold medal was awarded by the American Society of 
Civil Engineers. The least we can say of it is that the 
medal was most worthily bestowed. The work is an 
exhaustive review of financial and other data of Eng- 
lish and American railroads, a summary statement of 
the good and bad points of both, and a general com- 
parison of results. As regards work done by given 
amount of rolling stock, locomotives, etc., the com- 
parison is largely in favor of the American system. Yet 
the author condemns the weak points of American 
practice without hesitation. Especially does he speak 
of the lack of the block system. This is to his mind, 
and very properly, a sine qua rum of good railroad work. 
The narrowness of the English cars is quite striking. 
Owing to the construction of their stone station plat- 
forms, bridges, etc., the car bodies cannot be widened. 
Hence the Pullman cars are much narrower than with 
us. The story of an American engineer receiving 2,000 
guineas for two hours and a half testimony before a 
parliamentary committee has. to the patriotic practi- 
tioner, a very pleasant sound. We commend the book 
to all interested in the railroads of the world. 

Elements of Modern Chemistry. By 
Adolphe Wurtz. Third American 
edition. Translated and edited by 
Wm. H. Greene, M.D. 132 illustra- 
tions. Philadelphia : J. B. Lippin- 
cott Co. 1887. Pp. 770. 
This admirable little work is well worthy of its dis- 
tinguished author. It gives in clear and intelligible 
order the modern views of chemistry, representing 
about such a work as the well known Fownes' Chem- 
istry. It is, according to the author, designed as a text 
book, but few chemists are not at frequent intervals 
indebted to such manuals as a quick and ready refer 
ence in the course of their work. Mendelejeff's law 
and the other recent chemical discoveries or theories 
find a place in it. The division and arrangement is the 
regulation one, beginning with hydrogen and going on 
through the elements, metalloids, and metals, to or- 
ganic chemistry. This is fully treated, and forms a 
most valuable part of the work. The illustrations are, 
to a great extent, the familiar ones, but they form 
quite an essential portion of the book. 

Within and Without. Chicago .^ J. 
Thompson Gill, Manager C. 6 B. 
Publishing Co. 1887. Pp. 318. 

This is a novel supposed to touch upon philosophy, 
legal ethics, and religion. It is in four parts, and seems 
to be very brightly written. We are not prepared to 
give an elaborate opinion on the author's views, which 
we find summarized in the introductory pages. 




mvm 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not- a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientllic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ITT In era In sent for examination should be distinctly 
marked or labeled. 



(1) C. S.— The fine standard rules, cali- 
pers, and scales of steel for machinists 1 use have their 
divisions cut in a dividing engine, the cutter being 
similar to a diamond lathe tool. It is oniy the cheap 
squares and scales that are stamped. A few scales and 
tape measures are printed and bit with acid. These are 
readily recognized on inspection. 

(2) P. G. — For metallic putty joints 
for flanges : To equal parts of white lead and dry 
oxide of iron (Prince's metallic paint) add their bulk 
of fine cast iron borings (sifted); mix and knead, with 
the hands, adding boiled linseed oil sufficient to make 
the mass a stiff putty. Lay this under the flange about 
three-sixteenths inch thick, draw the flange down with 
the bolts, hammering the flange all around to bring it 
to a solid bearing. Rust joints are only made in socket 
joints, or in places where the borings can be driven 
with a calking tool. 

_<B) A. W. M. asks the best method of 
protecting a 1 inch steam pipe laid underground. A. 
A wooden box 4 inches in diameter inside for 1 inch 
pipe, coated with tar or asphalt, with notched cleats 
every 13 feet to retain the pipe in the center of the 
box. Fill in around the pipe loosely with mineral 
wool or pulverized charcoal, and cover without nailing, 
to facilitate repairs if ever found necessary. Lay [tar 
paper over the joints of cover. 

(4) P. J. F. asks : How is the resinous 
and foreign matter precipitated in alcoholic solution of 
Jamaica ginger, retaining the strong aroma of the gin- 
ger? A. By shaking the fluid extract with & its weight 
of magnesium carbonate and filtering. 2. How is solu- 
ble essence of lemon prepared, so that when diluted 
with water and sirup it retains the strong aroma of 
lemons without the essence or oil floating on the sur- 
face of the water and. sirup? A. Take fresh lemon peel, 
which, after removing the white, pulpy portion and 
grinding, is macerated with dilute alcohol. 

(5) J. M. H.— For restoring the broken 
teeth of a gear for the purpose of a pattern, we think 
there is nothing cheaper or easier worked to the re- 



quired form than plaster of Paris. Drill a few small 
holes in the broken surface of the tooth, drive in some 
wooden pegs, and build up the tooth with plaster. 
After setting it can be readily shaved to shape, which 
if not obtained at the first effort, more plaster can be 
added and the surplus shaved off to make the tooth 
perfect. When finished, varnish with shellac as with 
other patterns. 

(6) J. W. P. asks about the process of 
annealing cast iron, and whether it can be done on a 
small scale to advantage. A. Castings of moderate to 
very small size, that are hard, can be readily annealed 
by packing in a cast iron box or a blacklead crucible, 
with burnt core sand or old moulding sand mixed with 
a little pulverized charcoal. Heat to a full red in a 
forge fire or furnace if convenient. Retain the red heat 
for an hour or two, according to hardness of castings; 
then allow to cool slowly by covering the fire and al- 
lowing it to die out. A few trials will suggest the pro- 
per time for keeping up the heat. 

(7) A. T. W— The elevation of the outer 
rail does not compensate for the difference in length of 
the outer and inner rail ou a curve. Generally, in a 
free run around a curve, the inner wheel slips because 
the centrifugal force throws the flange of the outer 
wheel hard against the outer rail, producing additional 
friction and pressure upon the outer rail. This may 
be reversed when, by slow speed, the engine has a live 
puli on the train when rounding a curve; then the 
wheels are pulled hard against the inner rail, and the 
centrifugal force is not equivalent to the draught of the 
engine. 

(8) T. E. C. asks : 1. Is there any way 

to remove the nickel from brass articles that were im- 
perfectly plated? A. The only way is to refinish. Acids 
will roughen the surface. 2. How to " snell " brass. 
A- Do not know the term. 3. How many minerals are 
known to science, and which is the most valuable? A. 
Several thousand. The diamond is most valuable. 
If you mean metals, there are 54 elements counted as 
metallic, though scientists do not all agree as to several 
of them. 

(9) O. T. asks : What is there that will 
keep a liquid made of egg and acid phosphate without 
changing the taste? A. Adda small quantity of salicylic 
acid.*. 

/ (iO) J. R. W. desires a good receipt to 
clear the voice and remove temporary hoarseness caused 
from speaking and singing. A. Take of beeswax two 
drachms, copaiba three drachms, powder of licorice 
root four drachms; melt the copaiba balsam with the 
wax in a new earthen pipkin; when melted, remove 
them from the fire, and mix in the powder; make the 
pills of three grains each. Two of these pills to be 
taken occasionally three or four times a day. 

(11) W. L. R. asks : 1. What is the 

greatest perpendicular height that water can be raised 
with a suction pump? A. About 28 feet is all that 
can ordinarily be depended upon, 33 feet being about 
the ultimate limit. 2. How many cubic inches are there 
in one gallon, and is the American gallon or imperial 
gallon used for measuring capacity of tanks? A. A 
standard gallon U. S. = 331 cubic inches, and is equiv- 
alent to the old English wine gallon. The imperial 
gallon is not recognized in the United States. It is 
377*274 cubic inches. 

(12) J. W. S. asks about how many tons 

of coal the Cunard steamer Umbria consumes per day. 
A. About 350 tons. 

(13) G. W. L. asks: 1. Is there any 
paint for buoys, so that they can be seen when dark? 
A. You can try luminous paint. 3. What can I apply 
to a rope to keep it from rotting? A. Dissolve 1 pound 
zinc sulphate in 40 gallons of water and then add 1 
pound of sal soda. After these ingredients are dissolved, 
add 3 ounces of tartaric acid. Soak the rope in this 
solution for 34 hours, and then dry without wringing. 

(14) H. P. asks whether a steam horse 

power is equal to three actual horse power. A. The 
actual working power of a horse varies ver much. 
Experiments give from % to % of the assigned horse 
power of 33,000 pounds raised 1 foot per minute as the 
usual work of horses. Steam engines are counted ac- 
cording to the theoretical horse power, and frequently 
exceed their rating even on this basis. 

(15) W. M. S. asks: 1. How is steam 

carried between the cars for steam heating? A. By 
rubber hose, with a coupling made for steam pressure. 
3. Does it freeze between the cars? A. No; it would, 
if not disconnected when not in use. 

(16) W. E. G. asks if there is any pro- 
cess by which china and pottery of any description 
can be cut or sawed without breaking or chipping. A. 
The process of cutting china and pottery is the same 
as for glass, which you will find in Scientific Ameri- 
can Supplement, No. 318. Use a thin wheel of cop- 
per, as illustrated, for sawing. 

(17) C. G. B. writes: I have gained many 
valuable suggestions from your paper, and I thought 
you might be interested in the way you can make a nice- 
looking hall lamp out of a tin can, such as you will find 
in any grocery store; they are used to put up all kinds of 
spices in, and are made very nice, and just the right size, 
13X7. Where the cover comes off, make a band of tin 
about 3 inches wide. Cut out nicks. Any tinsmith will 
make you a door in one side for 50 cents, and then cut 
out each side and put in glass plates such as are used for 
butter plates or sauce plates. I had a friend who 
painted mine in imitation of stained glass, and the effect 
is very beautiful when the light is placed inside. Then 
I took a round awl or any sharp-pointed instrument, 
and punched little holes all round in a fancy design, 
and hung glass pendants on the bottom, and then 
bronzed the can, and you would not know but what I 
paid $13 for my lamp, and all this lamp cost was one 
dollar ami fifty cents and a few hours 1 work evenings. 

(1.8) W. H. D. asks how to emboss on 

silk with gold or silver leaf with a warm stamp with- 
out staining silk. A. Dust the surface of the silk with 
finely pulverized gamboge, through ft sieve made by 
stretching the finest cambric over a short take of paste- 



board or tin. Heat the stamp and take up the gold or 
silver foil and press upon the surface. The silk should 
lie upon a hard cushion. Afterward dust off the loose 
powder and leaf with a piece of cotton wool. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un* 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 861 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For which Letter* Patent of the 
United State* were Granted 

October 18, 1887, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Aerial vessel, W.N.Hutchinson 371,759 

Air supply regulator, Smith & Baldwin 371,797 

Animal trap, T. Alexander 371,728 

Animal trap, J.W.Jones 371,763 

Animal trap, J. S. McKay 371,693 

Anodyne, 8. W. Kincaid 371,590 

Anti-induction device, J. Curran 371,555 

Armpit shields, making, S. Rauh 371.705 

Atomizer, F. J. Mitchell 371,615 

Axle box, L. Larsen 371,343 

Axle nut, C. E. Bertels 371,663 

Bag. See Mail bag. . 
Bar. See Grate bar. 

Barrel, B. Putnam 371,793 

Barrel making machine, F. Andrew 371.811 

Basins, overflow and stopper tor, A. Beffrey 871,541 

Bed, folding, B.B. Ayres 371,371 

Bed, spring, G. H. King 371,591 

Bedstead, J. M. Klein 871,767 

Bedstead, folding, G. Hunzinger 371,758 

Bee feeder, M. E. Hastings 371,581 

Bell wringer, steam, G. B. Snow 371,636 

Belt shifter, W. H. Price, Jr 371,625 

Belt shifter, J. Walker 371,647 

Bicycle, T. W. Feeley .• 371,747 

Binder, load, P. Sabonrin 371,792 

Block. See Brake block. 

Boatknee.D. True 371,644 

Bob, mechanical, F. M. Gray 371,575 

Bobbin, A. A. Davis 371,827 

Boiler. See Water tube boiler. 

Boiler furnace, 1. Bowe 371,872 

Boilers, compound for cleaning, J . Mast 371.775 

Book, indexed, F. Rosewater 371,791 

Book, painter's sample, J. H. Parker. 871,701 

Boot, felt, V. M. Fargo 371,746 

Boots or shoes, insole for, Adams & Barrell 371,657 

Boots or shoes, lasting, A. F. Smith 371,713 

Bosom, supplemental, R Butterworth 871,668 

Bottles, alarm tag for druggists', E. K. Barker 371,661 

Box. See Axle box. File box. Fuel box. Match 

box. Miner's combination box. 
Brake. See Car brake. Locomotive brake. 

Brake block, M. Potter 371,624 

Brush, fountain, C. H. Osborne 871,899 

Building and bridge construction, P. H. Jackson, 

371.843, 371,344 
Burner. See Lamp burner. 

Bustle, C. M. Durnil 371,742 

Bustle, A. L. Rich 371,628 

Bustle, M. W. Tooker 371,905 

Button, C.L. Nutting 871,620 

Button, G. A. Wade 371.864 

Button attaching macnine, 1. J. Saunders 371,632 

Button, safety, T. Regensteiner 371,707 

Cables, splicing, J. Collins 371,671 

Cables, Joint for lead covered, R. S. Waring 371,808 

Calendering machines, sheet steaming attach- 
ment for, Bond, Jr., & Dakin 371,732 

Can. See Shipping can. 

Car brake, L. P. Lawrence 871,604 

Car brake and starter, C. Forbes 371,883 

Car brake, automatic, J. S. Sterrett 371,799 

Car, cable railway, H. W. McNeill 371,694 

Car coupling, G. Greenwood 371,682 

Car coupling, L. D. Murphy 371,618 

Car coupling, S. J. O'Neil 371.783 

Car coupling, J. Potter et al 371,623 

Car coupling, R. Steel 371,861 

Car indicator, railway, J. F. Hughes 371.889 

Car starter, C.E. Bromwell 371,545 

Cars, pipe coupling for railway, P. Duf resne 871,558 

Cars, vacuum brake for railway, L. P. Lawrence.. 371,608 

Cargo discharging apparatus, A. Betteley 371,731 

Carpet stretcher, C. E.Jones 371,891 

Carpets, producing improved color effects in 

three-ply ingrain, J. I,. Folsom 371.572 

Carpets, producing improved color effects in two- 
ply ingrain, J. L. Folsom 371,571 

Cart, dump, F. H. Evans 371,743 

Cart, dump, T. J. Flanlgan 871,750 

Cement, apparatus for producing, W. Sonnet 371,715 

Chain, J.,M. Marlin 371,607 

Chains, testing, W. D. Ewart 371,744, 371,745 

Chopper. See Cotton chopper. 

Chuck, J.Johnston 871,762 

Clamp. See Rail joint clamp. Rock drill clamp. 
Rubber dam clamp. 

Clock, electricalarm, 8. P. Meads 371,696 

Clutch, friction, J. Macdonald 371606 

Coal dump, Jackson & Lytton 371,890 

Coin bucket, E. R. Whitney 371,868 

Collars, making apparel, J. H. Young. 371,723 

Combination lock, T. B. Zeller 371,656 

Commode, baby traveling, W. Morris 371,699 

Concentrator, hydraulic, F. W. Robinson 371,711 

Conveyer, spiral, H. Birkholz 371,542 

Conveyer, spiral, W. C. Marr 371,809 

Cork fastener, C. Von der Linden — '.... 371,771 

Corset. M. Adler. 371,725 

Cotton chopper, harrow, and cultivator, com- 
bined, J. H. Robinson 371,790 

Coupling. See Car coupling. Hose coupling. 

Thill coupling. 
Cracker arranging machine, McClurg iMcMaster 371,611 
Cradle, A.H. Ordway 871,700 



.combined, D. 



Cremator or apparatus for\burnicg refuse, J. 
Hewes 

Cultivator, .harrow, and seeder 
Walls 

Cultivator, sulky, Rice & Cook, 

Cultivators, harrow attachment for, O. is Netsier 

Cut-off and strainer, rain water, F. A. Mille 

Cutter. See Stalk cutter. 

Damper, stovepipe, W. G. Mauk 

Dental lathe, R. S. Redman 

Dish for table use. Sanders & Stamats 

Dolls, method of and means for stuffing, W. 
Flechter 

Door check, S.J. Vance 

Door securer, O. M. Whitman 

Dough raising apparatus, H. H. Parkhill 

Dredger, A. K. Stone 

Dredging machine, hydraulic, B. C. Howell 

Drier. See Fruit drier. 

Drill. See Ratchet drill. 

Drilling machine, A. L. Stanford 

Dust collector, C. E. Merrill 

Dust pan, J. D. McDougal -.. 

Electric call or signal apparatus, G. W. Foster .. . 

Electric circuit connection. Heffner & Phillips 

Electric machines and motors, brush shifter for 
dynamo, E. H. Amet 

Electric meter, R. N. Dyer 

Electric wires, conductor for, J. Grant 

Electric conductors, means for preventing induc- 
tion on, S. C. Drew 

Electrical indicator, M. Waddell 

Electro-magnetic brake apparatus, G. T. Woods.. 

Elevator bucket, J. Chivill 

Engine. See Gas engine. Rotary engine. 

Eraser, slate, J. A. Kienardt 

Evaporator. See Fruit evaporator. 

Excavator, hydraulic, R. H. Elliott 

Fence. J. P. Cool 

Fertilizer distributer, S. H. Everett 

Fertilizer, tank waste, P. B. Rose 

File box, A. W. Burr 

File, paper, C. A. Campbell 

Files, manufacturing double cut, W. M. McDou- 
gal ;. 

Firearm, breecb-loading, Lewis & Lamport 

Firearm, revolving, J. M. Marlin 

Fire escape, O. H. Holdridge 

Fire estinguisher for railway cars, automatic, J. M. 
Tiernan 

Fishing device, automatic, C. McCabe 

B'lour bolt, H. J. Gilbert 

Fodder press, G. H. Clemmer 

Forceps, electric, Brannan & Stone 

Forging machine, C. Syverson ." 

Foundry apparatus, J. M. Hays 

Fowls' throats, instrument for removing worms 
from, N. Metz 

Frame. See Umbrella frame. Wagon frame. 

Fruit drier, A. J. Hatch 

Fruit evaporator, W. S. Plummer , 

Fruit jar, Heston & Akers 

Fuel box, S. G. Smith 

Fur or skin drying oven,' A. Alstadt 

Furnace. See Boiler furnace. , Hydrocarbon fur- 
nace. Smoke consuming furnace. 

Furniture leg, W. 1. Bunker 

Game trap, T. Alexander 

Gas engine, Schmid & Beckfeld 

Gas in the atmosphere, apparatus for measuring 
the carbonic acid, A. Wolpert 

Gas mains, pipe joint for, Norton & Briggs. 

Gas mains, pipe joint for, W. H. Richards 

Gas plant, Wellman & Goetz , 

Generator, see Steam generator. 

Glove or shoe fastener, Fitzpatrick & Jardine 

Glue cutting muchine, O. Jarves (r) 

Grate, Tj. T. Burnham 

Grate bar, W. E. Kelly 

Grindstones, treadle for, J. H. Simonson 

Gun and alarm, burglar, Hancock & Johnson. 

Gun, breech-loading, W. Gardner 

Guns, mounting for quick-firing, K. T. Branks- 
ton 

Gunstock, A, T. Hibbard 

Halter, W. & J. L. Gethmann «.. 

Hame and ring therefor, T. S. Alexander 

Hamc fastener, B.M.J ohnson 

Hame fastener, T. & F. Staniland 

Hame fastener, S. J. Wilson 

Hand rest, H. W. Bearce 

Hanger. See Picture frame hanger. 

Harrow. L. W. Stevens 

Harrow, spring toothed, L. W. Stevens . 

Harvester, grain binding, L. Miller 

Hay loading machine, M. II. Arnold el al 

Head rest, E. T. Brown .. 

Heel stiff eners, machine for forming, E. Andrews 

Hinge, telescopic bag stay, C. Reinisch 

Hog ring, A. Decker 

Hoisting apparatus, dumping mechanism for, W. 
H. E wing 

Holder. See Horseshoe holder. Photographic 
plate holder Sash holder. Shade or globe 
holder. Tag holder. Telephone holder. Tool 
holder. Trace holder. 

Hook. See Picture hook. Snap hook. 

Horseshoe, A. W. Robertson 

Horseshoe holder, J. G. G. Schonthaler 

Hose coupling, R. F. Gerald 

Hub attaching device. A. F. C. Garbin (r) 

Hydrocarbon furnace, O. D. Orvis 

Incrustation, preventing, W. B. Moore 

Indicator. See Car indicator. Eleotrical indi- 
cator. Musical transposition indicator. Sta- 
tion indicator. 

Ingot mould, S. R. Wilson 

Ingot for the manufacture of compound metallic 
tubes, T. S. Very 

Inkstand cap, J. A. Stege 

Jack. See Wagon jack. 

Jar. See Fruit jar. 

Joint. See Railway 1oint. 

K ey, G. B. Cowles 

Keys and key blanks, making, G. B. Cowles ,. 

Knit fabric and knitting the same, widened tubu- 
lar, W. Esty 

Knit fabric, widened tubular, W. Esty 

Knitting machine, W. Esty 371,562, 371,563, 

Knitting machines, yarn carrier for, W. Esty 

Lamp burner, S. W. Lambertson 

Lamp gallery, H. A. Walker — 

Lamp, oil, A. M. Silber 

Lamps, socket and key for incandescent, J. J. 
Fisher ... 

Lantern, J. W. Murphy 

Tjantern tops, catch for hinged, F. Kaczerowski. . . 

Lasting machine. M. Brock 

Latch and lock, combined, E. Hambu jer 

Latch, refrigerator, W. D. 8wart 

Life in buried persons, device for indicating, C. 
Redl ........ 

Life preserver, C. B.Morgan , . 



371,842 

371,807 
371,709 
371,619 
371,697 

871, J7J 

.371,706 

kijai 

871,751, 
871.646 
371,650 
371,702 
371,801 
871,686 



871,859 
371.851 
871,612 
371,752 
371,840 

371,536 
371,559 
871,681 

371,557 
371,720 
871,655 
371.549 

371,589 

371,561 
371,828 
371,881 
371,630 
371,735 
871,547 

371,778 
371,605 
371,608 
371,585 



371,64' 
371.777 
371^i"8 
371,739 
371,661 
371,638 
371,582 

371,614 

871,684 
371,785 
371,685 
371,714 
371,535 



371,875 
371,727 
871,793 

871,653 
371,782 
.371,787 
371,810 

871,749 
10,875 
371,667 
371,765 
871,856 
371.838 
3?1,836 

371,543 
371,886 
371.754 
371,726 
371,761 

37V.I06 
371,814 



371,902 
371,903 
371,698 
871,729 
871,817 
871,537 
371,708 
371,674 

371,568 



371,789 
371,634 
371,753 
10.874 
871,784 
371,896 



871,907 

871,719 
371,717 



371.823 
371,824 

371,565 
371,566 
371.567 
871,564 
371,894 
371.865 
371,795 

371,570 
371,898 
371,687 
871,816 
871,577 
371,904 

871,826 
871,781 



© 1887 SCIENTIFIC AMERICAN, INC. 



300 



Sftitutt&it %mttltxu. 



[November 5, 1887. 



Lock. See Comblnatloof lock. Seal lock. 

Locomotive brake, l/¥. Lawrence 371,602 

Loom, vertical, Myifc. field 871,569 

Looms, shuttle Uox .mechanism for, Knowlton & 

Meyer..../:. 371,769 

Lubricatoryjf. Bmun 371,818 

Lumber bjoom gap, W. H. Roan 371,788 

Mail bajtfj L. C. Huber 371,888 

Match' box, O. Offrell 371,631 

Measure for gloves, hand, L. P. Valiquet 371,645 

pleasuring apparatus, kraeuse, Zoller & Schimper 371,734 
/Metallic articles, machine for compressing and 

finishing circular, R. Bagaley 371,813 

Meter. See Electric meter. Water meter. 

Milking instrument, B. M. Knollin 371,768 

Mill. See Rolling mill. 

Mill building, S. Haines 371,576 

Miner's combination box, Kirby & Fraser 371,593 

Mould. See Ingot mould. 

Moulders' flasks, guide pin for, A. H. Garrett. 371,837 

Moulding machine, sand, C. Dawson 371,556 

Moulding, pattern for, J. J. Carr 371,820 

Mouldings, machine for making spiral, J. H. Cul- 
ver 371,673 

Mole trap, J. M. Welch 371.649 

Mop, C. H. Sawyer 371,633 

Motor. See Petroleum motor. 

Mowing machine knives, machine for grinding, 

W.S.Williams 871,870 

Multiple-effect apparatus, F. J. Weiss 371,809 

Musical transposition indicator, J. Maggs 371,692 

Nailing implement, W. M. Viser 371,863 

Nuts, machine for chamfering and facing screw, 

Wood & Dunderdale 371,654 

Oil presses, electric alarm and recorder for, E. 

W.Thompson 371,640 

Ordnance, breech-loading, A. De Brynk 371,828 

Overshoe, Clark & McKernan 371,758 

Package for fruit, etc., cell, S. H. Smith (r) 10,876 

Padlock, Smith & Thompson 371.7S6 

Pan. See Dust pan. 

Panoramic device, J. S. Plhlstrom 371,900 

Paper cutting machine, C. M. Harding 371,579 

Paper folding machinery, R. Cundall . 371,877 

Paper, machinery for depositing and distributing 

pulverized metal, etc., on, T. Wild 371,651 

Paper pulp, machine for preparing, W. W. D. 

Jeffers 371,760 

Paper weight and cigar and ash holder, combined, 

J. L. Russell 371,901 

Pavement, sidewalk, floor, etc., P. H. Jacks.il 371,845 

Perforating machines, cutter for, A. G. Burton... 871,736 

Petroleum motor , List & Kosakoff 371,849 

Photographic plate holder, P. B. Rudell 371,855 

Piano action, V. H. Brown 371,666 

Pianoforte action, S. Harcourt 371,578 

Piano pedal stool, J. Martin 371,774 

Picture frame hanger. J. A. Stahle 371,716 

Picture hook or hanger, W. M. Brinkerboff. 371,665 

Pinion leaves, machine for polishing, J. N. La- 

pointe 371,847 

Pitman or pump rod, J. F. Loomis 371,895 

Planter, check row, J. Dunkin 371,879 

Planter.com, W. Koepke 371,596 

Planter, corn, Z. T. White 371,867 

Planter, cotton, W. T. Magruder 371,773 

Plaster-of -parts casts and moulds and making 

them impervious to water, etc., hardening and 

preserving, B. T. L.Clark 371,550 

Pliers for securing fasteners to. the corners of 

boxes, T. A. Taylor 371,639 

Plow, J. P. Kirk 371.59J 

Plow, J. P. Kirk 371,594 

Pl0Wj_G» Wolverton 371.908 

Plows, corn planting attachment for, F. L. Aten.. 371,812 

Pool ball cabinet, Coquard & McOinnis 371,821 

Post or pile driver, J. M. Bristol 371,733 

Potato masher and fruit crusher, Fitzgerald & 

Silver 371,882 

Power. See Tread power. 

Press. See Fodder press. Seal press. 

Printing machine sheet delivery, J. Walther 371,721 

Pruning shears, J. T. Henry 871,756 

Punching machine. C. I. Litzenberger 371,772 

Radiator, steam, B. F. Landis 371,598 

Hail Joint clamp, H. F. Cox 371,553 

Nail punching machine, J. L. Koplin 371,597 

ltailway apparatus, cable, H. W. McNeill 371,695 

Hallway construction, cable, H. M. Lane 371,600 

ltailway crossing and curve, cable, B. B. Badlam.. 371,660 

Railway Joint, S.A.Kilmer 371,688 

Railway rails, chair for, M. W. Thomson 371,862 

Railway signal, K. M. Chuse 371,670 

Railway switch, portable, O. S. Fertig 371,748 

Railway tie, Moser & Moeckel ...871,780 

Railways, grip mechanism for cable, H. M. Lane.. 871,599 
Railways, horizontal curve construction for 

cable, H.M. Lane 871,601 

Railways, rail splice for, W. H. Hoffman 371,584 

Ratchet drill, A. L. Stanford 871,858 

Refrigeration by compression and expansion of 

gases, G. F. Meyer 871,779 

Registering device, electrical, A. S. Hobby 371,583 

Regulator. See Air supply regulator. 

Rheotome, vibrating, J. R. Hard 871,755 

Ring. See Hog ring. 

Riveting machine, M. Arnold 371,659 

Rock drill clamp, Q. R. Cullingworth 371,672 

Rock drilling machine, J. C. Stevens 871,800 

Rock, method of and tool for drilling, G. M. 

Githens 871,679 

Roller. See Shade roller. 

Rolling mill, tube, J. H. Flagler 371,835 

Rotary engine, W. Berrenberg 371,662 

Rotary engine, F. E. Decker 371,675 

Rubber dam clamp, O. Carpenter 871,669 

Rule, measuring, 8. Darling 371,741 

Sash holder, I. B. Bdington 371,560 

Saw, cutting-off, Eastman & Thomas 371,676 

Sawmill dog. S. W.Cole 871,552 

Sawmill dog, W. L. Raynes 871,786 

Scale beam and weight, registering and recording, 

E.G.Fisher 371,881 

Scale, coin operated electrical weighing, E. R. 

Whitney 371,869 

Scale, registering and recording weighing, E. G. 

Fisher 371,832 

Scissors sharpener, H. U.Kistner 371,689 

Scraper, wheeled, F. A. Rathbun 371,704 

Seal, H. Zwanziger 371,910 

Seal lock, A. Standing 371,798 

Seal, metal, E. W. Gaylord 371,881 

Seal press, E.J. Brooks 371,873 

Seat, See Vehicle seat. 

Secondary batteries, electrical distribution and 

charge of, F. King 371,893 

Seeder and harrow, combined, J.Kelly 371,764 

Sewing mach ne guide, W. C. Meier 371,613 

Sewing mach ne thread controlling device, S. W. 

Wardwell, Jr 371,648 

Shade or globe holder, W. J. Stratton 371 ,802 

Shade roller, A. B. Shaw 371,636 

Shaft supporter, F. W. 4 T. L. Sperry 371,857 



8hears. See Pruning shears. 

Shipping can, wood jacketed, Home 4 Danz, Jr. . . 371,586 

Shirt bodies, uniting combined re-enforce and 

overlap pieces to, G. E. Gardner 871,677 

Shoes, lasting, J. Keith 371,588 

Shutter fastener, W. B.Avery 371,538 

Shutter fastener, H. A. Streeter 371,637 

Shutter fastener, T. K.Thompson 371,641 

Sifter, C. H. Breck 371,544 

Signal. See Railway signal. 

Sled propeller, B. J. Murphy ' 371,897 

Sleigh, G. A. Strickland 371,803 

Smoke consuming furnace, G. F. Tinkham 371,804 

Snap hook, H. U. Kistner 871,690 

Soldering tool, J. J. Henry 871,841 

Soldering tool, Wagandt 4 Hull 371,806 

Spring. See Vehicle spring. 

Square, center, S. Darling 371,740 

Square, try, J. N.Draughon 371,878 

Stalk cutter, L. M. Reed 371,627 

Station indicator, F. H. Cheyne 371,787 

Steam generator, W. B. Kelly 371,766 

Steam generator, E. E. Roberts : 371,710 

Stone, machine for dressing, W. T. Harvey 371.885 

Stove, cooking, L. Kahn 371,892 

Stove, heating, E. W. Anthony 371,658 

Street sweeper, T. Wright 371,722 

Street sweeping vehicle, T. Wright 371,909 

Supporter. See Shaft supporter. 
Switch. See Railway switch. 

Tag holder, M. F. Richard 371,629 

Tapers, machine for turning, M. D. Luehrs 871,691 

Target trap, C. C. Hebbard 371,8o9 

Teaching spelling, kindergarten apparatus for, H. 

Bodey 371,815 

Telegraph, Are alarm, C. Burgher 871,876 

Telephone holder, A. L. Hott 371,757 

Telephone, mechanical, J. W.Colby 371,551 

Tennis racket, V.Kent 371,846 

Textile fabrics from horse hair, machine for pro- 
ducing, F. Maussner 371,610 

Thill coupling, G. E. Haml n 871,683 

Tie. See Railway tie. 

Toboggan, vehicle, J. F. KOch 371,770 

Tongue tip, wagon, H. Dunning 371,880 

Tool holder, machine. D. S. Seymour 371,712 

Towing boats, etc., in canals, J. M. Goodwin 371,680 

Toy rifle, W. C. Maynard 371,850 

Tread power, Q. W. Evans 371.830 

Trace holder, E. A. Brown 371,874 

Track crossing, spring, F. J. Hoyt 371,587 

Traffic, appliance for handling rapid transit pas- 
senger, A. M. Wellington 371,866 

Trap. See Animal trap. Game trap. Mole trap. 
Target trap. 

Trunk or case, G. Crouch 371,554 

Tubing, device for welding, J. H. Flagler. . .371,833, 371,834 

Umbrella frame, folding, L. R. Witherell 371,652 

Valve, angle, J.H.Bacon 371,540 

Vehicle seat, folding, S. 4 G. Penfold 371,622 

Vehicle spring, Crocker 4 Dlehl 371,825, 371,826 

Vehicle spring, E. F. Morse 371,617 

Vehicle wheel, F.H. Harris 371,580 

Vehicles, reach connection for, G. C. Burch 371,734 

Vending machine, automatic, H. J. Ennls 871,829 

Vise, pipe, W. Vanderman 371.805 

Wagon frame, S. A. Richards 371,854 

Wagon Jack, R. Hitt 371,887 

Wall coping, mach ne for manufacturing, J. 

Francy. .........: . '.' 871,574 

Washing machine, Barnard 4 Wallace 371,730 

Washing machine, A. L. Burke 371,546 

Washing machine, Oilar 4 Cory 371,852 

Watch, pendant winding and setting, C. Kistler. .. 371,595 

Watch, stem winding and setting, J. Bachner 871,539 

Water meter, rotary, J. A. Tilden 371.643 

Water tube boiler, sectional, E. J. Moore 371,616 

Well rig, oil. W. Forgie 371,573 

Wells, receiver for natural gas, T. Shelton ...... .. 371,794 

Wheel. See Vehicle wheel. 

Wheels, feathering blades of paddle and other, A. 

H. Carpenter 371,819 

Winding drum, M. T. Cbapman 871,548 

Windlasses, locking gear for, C. A. Potter 371,853 

Windmill, J. W. Vanmeter 371,718 

DESIGNS. 

Bedstead, H. Schuerman, Jr 17,804 

Coffln trimmings, F. S. Ely 17,793 

Costume, lady's, H. F. Duke 17,792 

Fringe, H. Siedentop 17,805 

Glass, drinking, J. Galllnger 17,795 

Knapsack, school, M. Becker 17,791 

Meat rack, C. Gloekler 17,796 

Stove, cooking, Kahn 4 Thlem 17,798 

Stove, heating, Magee 4 Garbutt 17,802, 17,803 

Trousers, re-enforce for, C. Erlanger 17,794 

Type, W. W.Jackson 17,797 

Type, font pf printing, E. Lanschke 17,800, 17,801 

Upholstery fabric, D. B. Kerr 17,799 

TRADE MARKS, 

Barley, prepared, Keen, Robinson 4 Bellville. ..... 14,837 

Blankets, lap robes and similar woolen articles, J. 

McCreery 4 Co 14,829, 14,830 

Cigars and cigarettes, H. R. Kelly 4 Co 14,832 

Confectionery, P. Wunderle 14,845, 14,846 

Cork wood, Gudewill 4 Bucknall 14,835, 14,836 

Cough sirup, L. Conzelman 14,827 

Embroidery threads, cords, or braids, C. E. Bent- 
ley 14,833 

Hosiery, Smith 4 Angell 14,844 

Lard, Les Fils de A. Paret 14,840 

Liniment, C. J. Clark 14,834 

Oil, machine, Markle Engineering Company 14,839 

Perfumery extract, T. Kingston! 14,838 

Petroleum and turpentine, F. Probst 4 Co 14,842 

Shoes, youths', ladies', misses', and children's, F. 

L, Foster* Sons 14,831 

Soap and cleansing compositions, B. Brooke 4 Co.. 14,826 

Soap powders, F. J. Harrison 4 Company 14,828 

Tobacco, smoking, E. J. Parrish 14,841 

Yeast powder and baking powder, Sherman Bros. 

*Co 14,848 



A Printed copy of the specifications and drawing of 
any patent In the foregoing list, also of any patent 
Issued since 1866, will be furnished from this ofBee for 25 
cents.- In ordering please state the number and date 
of the patent desired, and remit to Munn 4 Co., 861 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866: but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of WO 
each. If complicated, the cost will be a little more. For 
full Instructions address Munn 4 Co., 361 Broadway, 
New York. Other foreign patents may also b e ob rained. 
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Inside Page, each Insertion - - - 75 cents a line* 
Back Pave, ench insertion - - - 81.00 it line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



Contractors and Builders, Cabinet 
Makers, find Metal Wm-kers* by using 
outfits of BARNES' PATEHT 

F0OT-P0WEE MACHINERY. 

Can bid lower and save more money 
from their jobs than by any other 
means for doing their work. Also 
for industrial training in schools 
and homes With them, practical 
journeyman's trades can be acquir- 
ed. Catalogue free. Address 
W. F.dcJOHN BARNES CO. 
1999 Ruby St.,K.ockford, III. 




Moral: Insure in The Travelers. 



PLANING AND MATCHING MACHINES. 




Special Machines for Car work, and the latest improved 
wood Working Machinery of ail kinds. 



HYDROGEN GAS, PROCESS AND AP- 

paratns for Producing.— By C. M. Tessie Du Motay. 
Full description of a process for producing hydrogen by 
the conversion of superheated steam carrying with it a 
certain amount of naphtha vapor or its equivalent, iri 
the presence of highly heated lime. By means of the 
apparatus here described and illustrated, hydrogen gas 
can be continuously produced by the employmentof two 
sets of superheaters and two converting furnaces, which 
can be alternately used. Illustrated with nine engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 241. Price 10 cents. To be had atthis office 
and from all newsdealers. 



WATCHMAN'S IMPROVED 

TIME DETECTOR, 

WITH SAFETY LOCK ATTACHMENT. 

Patented 1875, 1876, 
1877. 1880, 1881, 1882. 
This instrument 
is supplied with 12 
keys. Invaluable 
for all concerns 
employing watch* 
men. It contains 
all modern im- 
provements, and 
is far superior to 
the old style. 1882 
—At the National 
Exposition for 
Railway Applian- 
ces at Chicago. The only Medal for the most complete 
and Perfect Instrument. Send for circular to P. O. 
Box £875. 
£. IMHAUSER, 206 Broadway, New York. 




ARCH^EOLOGIC AL EXPLORATIONS IN 

Ohio.— An account of explorations made near Madlson- 
ville, O., in 1878, 1879, and 1880, the results of which are 
the most interesting of any that have hitherto been 
conducted ir. the Mississippi Valley j with descriptions 
and 40 illustrative figures of a large number of aborigl- 
" a ' relics, such as skeletons, ash-pits, corn-pits. 



nal 



earthen pots, vases and bowls, pipes, shell ornaments' 
and beads, elk-horn ornament, copper ornament, and 
child's rattle. Contained ir 60O1NTIB70 American 
Supplement, No. 282. Price 10 cents. To be had at 
this office and from all newsdealers. 




INGEBSOLL BOCK DRILL CO., 
10 PARK PLACE, NEW YORK. 

Improved "Eclipse" 
ROOK. DBILIiS, 

For Mining, Tunneling, Shaft- 
3 Sinking, Quarrying, Submarine 
1 drilling, and for all kinds of rock ex- 
S cavation. „ 

"Straight Line" Ant Compress- 
ors, Boilers, Steam and Horse Power 
Hoists, Electric Blasting Batteries 
and General Mining Machinery 
Send for full descriptive Catalogue 



MACHINES FOR PRODUCING Cq^D 

Air.— A paper read by Mr.T. B .Lightfoot, before* the 
Institution of Mechanical Engineers, London, giving a 
brief description of each of the machines hitherto de- 
vised for producing cold air; and including the theory, 
construction, and practical working of a greatly im- 
proved form of apparatus for the same purpose. Illus- 
trated with an engraving giving perspective view of one 
of these machines as constructed for marine purposes, 
and intended to supply 5,000 cubic feet of cold air per 
hour. Contained in Scientific American Supple- 
ment, No. 274. Price 10 cents. To be had at this 
office and from all newsdealers. 



CATALOGUES FREE TO ANY 



ADDRESS 

of 



®*rvr^nfc^ 
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CHEMISTRY OF BUILDING MATE- 

rials. The bearings of chemical science on certain promi- 
nent materials used for building purposes, such as stones, 
limes, mortars, cements, brick, marble, etc. 1. A briel 
account of the general principles of chemistry. The 
chemical substances which enter into the composition of 
the above-named materials, their characteristics, and 
directions for ascertaining their presence in any mineral. 
2. Examination in detail of the several varieties of stone 
found in the earth, ooth as regards the proportions of 
their constituents, and their chemical and other proper- 
ties. Contained in Scientific Amekican Supplkment, 
No. 279. Price 10 cents. To be had at this office and 
grom all newsdealers. 




PRESS S3. Circular size $8. News- 
paper size $44. Type setting easy, 

nnr flwn printed directions. Send 2 stamps 

UlU UWUfor catalogue p 

CARDS teto " ,otory 



i presses, type, cards, 
KELSEY&CO. 
Merlden, Conn. 



WATERBCEI MALLEABLE IKON COMPANY, 
WATERBURY, CONN. 

MALLEABLE 
AND GRAY <ron 

CASTINGS. 

FITTINGS for STEAM, GAS* WATER. 

BRICKS AND BRICKWORK. A PA- 

per by Prof. T. Roger Smith, P.R.I.B.A., giving an In. 
teresting historical account of the art of making bricks, 
and a description of the various kinds of bricks and the 
mode of manufacture, and various methods of laying 
them. Contained in Bciknttfio Ambiitcas Supple- 
ment, No. 60 1 . Price 10 cents. To be had at this of- 
fice and from all newsdealers. 





Punching Presses 

DIES MID OTHER TOOLS 



•Slll«& f arte Prai Co, 




Branch Office and Factory, 203, 205 & ao? Center St., N. Y. 



ANTOINE LAURENT LAVOISIER — 

Sketch of the life of this emfnentFrench chemist ; with 
a translation of a hitherto unpublished letter from him 
to Black, the great English lnvestigntor. With a por- 
trait. Contained in Scikstific Amkrtcan Sttpple- 
mknt, No. (Ht't. Price 10 cents. To be had at this office 
and from all newsdealers. 



SEBASTIAN, MAY&CO'S 

Improved Screw Cutting 

T AiPTT17C' Foot& 

JjXllHijMPower 

Drill Presses, Chucks, Drills, 
Dogs, and machinists 1 and ama< 
teurs' outfits. Latkeson trial. 
Catalogues mailed on application 
'BR W. 2d St., Cincinnati, O 




GOVERNMENT BREEDING FARM FOR 
Cavalry Horses. A paper by Lieut, s. C. Robertson, U. 
S. A., outlining a plan for the establishment of a breed- 
ing farm for horses maintained and controlled by the 
government, and discussing the economic features of 
the scheme. Contained in Scikntific American Sitp- 
pi.emknt. No. 6ll6. Price 10 cents. To be had at this 
office and from all newsdealers. 



COMPETITION. 

School houses. 

[At Albany, N. Y.] 
State of New York,' 
Department of Public Instruction, 

Superintendent's Office, 
Albany, N. Y., September 20, U87.. 
Plans and specifications for school-houses. 
Architects are invited to submit competition plans for 
six school buildings, for which $375 is offered in prizes. 
Time of competition limited to December 15, 1887. 
For further particulars address A. S. DRAPER, 
619 State Superintendent, Albany, N. Y. 



ARMOR-CLAD SHIP VICTORIA. DE- 

scription of the vessel, account of the launch, and 
speech of Sir William Armstrong on the occasion. Con- 
tained in Scientific American Supplement. No. 
603* Price 10 cents. To be bad at this office and from 
all newsdealers. 




Wiley & Russell Mf tf Co., Greenfield, mass. 



wrtiivn vr-'t n any fen (or xype will 

AUTOCOPYIST 



EXCELLENT Black Copies of anytUng written or 
drawn v^ith any Pen (or Type Writer) by the Patent 
— - - - Only equaled by 

Lithography. 

Specimens Free. 
AutocopyiST Co., 166 William Street, New York. 

SCIENTIFIC BOOK 
CATALOGUE, 

RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN Jk CO., Publishers Scientific American, 

361 Broadwny, New York. 




Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 



aOOO Fine Black copies of Writing, Drawing. Music. 

— . _ .... __ Works automat- 

ically with won- 
derful precision 
and rapidity. 

FAST AUTOMATIC CO., B New Chambers St., N. T. 



svvu line fliacit 

FAST 



AUTOMATIC 

COPIER 



AN IMPROVED ARMY FILTER — DE- 

scriptloc of a very effective portable filter, devised by 
Mr. Maignen for army use. but likewise adapted for the 
use of wine and spirit merchants and brewers, and for 
laboratory purposes. Illustrated with 8 engravings. 
Contained in Scientific American Supplement, no, 
436. Price 10 cents. To be had at this office and from 
all newsdealers. 




ARTESIAN 

Wells, Oil and Oas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines f or 100 to 
GOO ft. Send 6 cents for illustrated 
catalogue. 

Pierce WellExcavatorCo. 
New York. 



FAC-SIMILE copies obtained to an unlimited extent in 
indelible black by the 

ft" A I Ifinr copying apparatus, equal to the 
rill IH\H finest lithographic work, 

LUkll W m specimens free. 

Felix F. Datjs & Co., 21 Beekman Street, New York. 

ELECTRIC LIGHT AND POWER. 

Edco System of Arc and Incandescent Lighting. Direct 
or in connection with the Storage Batteries 
of the Electrical AccumulatorOo. 
Dynamos, Motors, Lamps, Batteries, and General Elec- 
trical Supplies. 
Electro-Dynamic Company, 224 Carter St., Philadelphia, 
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BAUD'S BOOKS 

FOR 

PRACTICAL MEN 

NEW CATALOGUE. 

Our New and Revised Descriptive Catalogue of 
Practical and Scientific Books, 80 pages, 8vo, com- 
plete to Oct. 1, 1887. A CATALOGUE OP BOOKS ON STEAM 

and the Steam engine, Mechanics, Machinery, 
and Dynamical engineering, and a Catalogue 
op Books on Civil Engineering, Bridge Building, 
Strength op materials, Railroad Construction, 
etc., a Catalogue of a Miscellaneous collection 
op Practical and Scientific Books, a List op 
Book son Electro-Metallurgy, etc. List of Lead- 
ing Books on Metal Mining, Metallurgy, Min- 
eralogy, Assa ving. Chemical analysis, etc., List 
of Upoks on Dyeing, Calico Printing, Weaving, 
Cotton and Woolen Manufacture, and other Cat- 
alogues, the whole covering every branch of Science 
applied to the Arts, sentfree and free of postage toany 
one in any part of the world who will furnish his address. 

HENRY CAREY BAIRO A CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 




FOOT POWER 

, MACHINERY', 

For Metal and Wood Workers. Send 4c. 

in stamps for large Illustrated Catalogue. 

WILKINSON CO., 77 State Street, Chicago, 11L 



FINE TOOLS, 

Cni- Vlntnl anil Hrnn/f'tl 



RAILWAY AND STEAM FITTERS' SUPPLIES 

Rue's Little Giant Injector. 

SCREW JACKS, STUttTEVANT BLOWERS. &C. 
JOHN S. URQUHART. 46 Cortlandt St., N. Y. 




STEAM ENGINES. 

Horizontal and Vertical. 

I)r edgl n g Machinery* 
Flour, Powder, Slnte and 
Flint Mill Machinery, Tur- 
bine Water Wheels. 

York Mfg Co., York, Pa. U.S.A. 




G- AS ENGINES. 

Best i n principle, workmanship, and materials. 
An unequal ed small Motor adapted to all uses. 
When the motor is not at work, the expense of running it ceases. 
Simple, sSafe, Economical, Durable. No extra insurance. 
Four sizes: 1 H.P-, H H. P-- 1 nwn power, and Dental Engine. 
These Engines are especially suited for Gasoline Gas for country use. 
ty Send for IUustraUA Vaiatooue. 

economic uas engine company, 

Office and Salesrooms -. - a* PBT ST. »-^ 



SHAFTING DEPARTMENT Couplings, jtapJMtt Pulleys. 

EDISON MACHINE WORKS. 



Salesroom 



SEND FOB CATALOGUE. 

19 DEI" STREET New York. 
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A Western ROLLING MILL, having asurplusproduc- 
ing capacity of twenty-five hundred tons of Merchant 
Iron or Steel per" annum, is anxious to communicate with 
any one controlling base patents for a standard article 
that will consume this amount of their product and to 
that end solicit correspondence. All communications 
will be treated in a strictly confidential manner and for 
the right article ample funds will be provided to develop 
and push It on the market. Address all communications 
to BOIXING MILL, P.O. Box W3, New York City. 



LEO XIII. BIOGRAPHICAL SKETCH 
of the reigning pope. With portrait. Contained In sci- 
entific American Supplbmknt. No. 604. Price 10 
cents. To be had at this office and from all newsdealers 



BIT 



Square, Oval* or Hound Smooth Holes 

For carpenter, cabinet, and pattern work. 
-Kin. 50c, set $4.00, mailed free. Bridgeport 
I Gun Implement Co., 17 Maiden Lane, N. Y. 



PANAMA CANAL— A PAPER BY DR. 

W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in Scientific American 
Supplf.mrnt, No. tin 3. Price 10 cents. To be had at 
this office and from all newsdealers. 



BRASS WOEL 



Models * Sm«l 1 B rags Work 

a specialty. 

Satisfaction Guaranteed. 

T. L. McKEEN, 
Easton, Pennsylvania. 




HOW TO GRAFT.— A VALUABLE PA- 

per. giving complete directions for making various 
kinds of grafts In fruit trees.— Cleft grafting, slip 
grafting, bear's moutn grafting, wired grafting, side 
grafting, whip grafting, saddle grafting, tongue 
grafting, split grafting, crown grafting. Grafting-wax. 
Waxed cloth. With 11 figures. Contained in Scienti- 
fic Ambiiican Supplement No. 540. Price 10 cents. 
To be had at this office and from all newsdealers 




INSURANCE g.RARTFQRD Conn 

*•' CASH CAPITO T : $4,000,000 

; Losses paid in 67 years_458,750j3oo 

The Largest and Strongest Company. 



MAGIC LANTERNS. 

OUR PETROLEUM LANTERNS HAVE THE F INEST LENSES 
ANDTHELAMPSARE UNRIVALLEDFOR 
DOWERFUL WHITE LIGHT. -'A 

■ CHOICE STOCK Of 
VIEWS, COLORED 
ANDPLAIN 

i Ot* 1 - ^^)' 



WEncyclo- ■■ Diamond ■ Book free, ■ 
pedia of I 1 Drills and T 25c. for T 
70oEngrav W Lightning I mailing it I 
ings of IsHydraulic I ■ American I , 
WELLjJ WELL a UTsUTorki, a U 
TOOLS, •"■ Machines.."* Aaron, 111, •"■ 



STANDARD ENAMEL WORKS, 

&ROTOH, xr. -Td 

Ornamental and Plain J A PANNING on Metal, Wood, 
or Paper. PEARL INLAYItiQ. Write for estimates. 



THE GREAT AQUEDUCT OP NEW 

York City.— Lengthy and very complete account of the 
great aqueduct now being built by the i ity of New York, 
to increase its water supply. With 6 engravings. Con- 
tained in scientific American Supplement, No. 
558 and 56(1. Price 10 cents each. To be had at this 
office and from all newsdealers. 





WE MANUFACTURE 

WELL DRILLS 

FOB 

Water, Coal and Gas, 

Hydranlie or Jettlngw 
Largest fetock In America* 
Farmers with srnall out- 
lay (experience unnecessary'!. Can 
make large profits. Norisks. Can 
direct buyers to paying territory* 
Prospecting for Water, Coal 
or Gas done on application. 
Also MTs of WIND MILLS. 
HORSE POmS, FEED MILLS, 
FODDER AND ENSILACE 
CUTTERS, PUMPS AN0WEU. SUP- 
PLIES. Hention this Paper. Send 
l4o. to cover cost mailing 
Catalogue. 

CHICAGO 

TUBULAR WELL WORKS. 

68". Lake SU, Chicago, 111. 




THE BiBlfiWANATH STEAM JACKET 
Feedwater Boiler and Purifier. 

Boilsthefeedwater. Keeps the boiler clean. 
Saves boiler repairs. Saves from 15 to 40 per 
cent, of fuel. Large heating surface. No ra- 
diating surface. No back pressure. Thor- 
oughly utilizes the exhaust. Strong and dur- 
able. Over 5, OCO in use. Send for circular. 

WM. BARAGWANATH 4 SON, 40 West 
Division Street, Chicago, 111. 

JAS. B. CROUTHERS, M. E., General East. 
ern Manager, 112 Liberty Street, New York. 



BEFORE YOU BUY A BICYCLE 

OK OTJW send stamp to A. W. GUMP, 

Dayton, Ohio, for new and second-hand 

price list. Repairing and Nickeling. 

'■mr t- Secondhand bicyi-es, ottws 

and REVOLVERS taken In EXCHANGE. 




SOME Ob 1 THE CONDITIONS AFFECT- 

ing the Distribution of Micro-organisms in the Atmo- 
sphere.— A lecture by Percy F. Frankland, Ph.D. ras- 
teur's experiments. Tyndall's experiments. Miquel 
and Freudenrcich's experiments. Solid cultivating me- 
dia. Ilesse's'method. Micro-organisms at different alti- 
tudes. Micro-organisms in sea-air and in the air of 
buildings. Late improvements in apparatus and meth- 
ods. Wit^ one figure. Contained in Scientific Ameri- 
can Supplement, No. Ii04. Price 10 cents. To be had 
at this office and from all newsdealers. 



COLORS. COMMON AND POISONOUS. 

—A table showing the composition of some of the pig- 
ments in common use, with a classification of the latter 
based upon poisonous properties. Contained in the Sci- 
entific American Supplement, No. 54fi. Price 10 
cents. To be bad at this office and from al newadeairs. 



Steam! Steam! 



We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 

A Large Lot of 2, 3 and 4-H. Engines 

With or without boilers, low for cash. 

B. W. PAYNE & SONS, 

Box 15, Elraira, XT. tT. 



M Jft m% M BBS ■ MACHINERY. 

K J% KKH K. & It. HOLMES, 

mm • * ^"* "•" BUFFALO, N. T. 



SYSTEMS OF DISTRIBUTION OF 

Electricity.— A lecture by Elihu Thomson, delivered in 
the Sibley College course. Tbe series, multiple arc. ser- 
ies multiple and multiple series, accumulatorand induc- 
tion systems described,and their advantages and disad- 
vantages discussed. With 18 figures. Contained in 
Scientific American Supplement, No. 603. Price 
10 cents. To be had at this office, and from all news- 
dealers. 




COLEMAN T'fii i u fpf ss 

Newark, N. J. LiULLLbC., 

National Patronage, Best Facilities, 
Best course of Business Training, Short- 
est Time, Lowest Rates, No vacation. 
Address, H. COLEMAN, Pres. 




The most successful Lubricator 

for Loose Pulleys in use. 

VAN MJZEN'S PATENT 

LOOSE PULLEY OILER. 

Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have oar 
"Catalogue No. 65 ;" sentfree. 
Van Duzen & Tift, Cincinnati. O. 




HARRISON CONVEYOR! 

Handbag Grain, Goal, Sand, Clay, Tan Lferk, Cinders, Ores, Seeds, &c. 

SmiS. | BORDEN, SELLECK & CO., {Matters, } Chicago, III. 



A 



ADA llfl Of LPT To introduce our wonder- 
HnAIIUDiri ful Self -opera ting Wasb- 
ing Machine we will GIVE ONE away in every 
town. Best in the World. No labor or rubbing. 
SEND FOR ONE to the 

National Co., 23 Dey St., N. Y. 



TELESCOPIC OBJECTIVES AND MIR- 
rors. Their preparation and testing. By H. Grubb, F. 
B. S. An interesting description of the processes now 
employed In the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass, contained in Scientific American Supple- 
ments, Nos. 548 and 549. Price.10 cents each. To be 
obtained at this office or from any newsdealer. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical dir actions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



CHARM'S GAS ENGINE. 

The safest, most reliable and economical Motor in 

existence. 

Independent of Gas Works and Machines. 



2 to 25 H. P. 




So it can be used anywhere. 

Makes its Own Gas 

AT COST OF ABOUT 

65 cents per M Feet. 

A Saving of 25 to 85 per cent 
guaranteed over all other Gas 
Engines. 
Chicago Agent : H. H. Latham, 

42 Dearborn Street. 
New York House : 

12 Cortlandt Street. 



Williams & Orton Mfg. Co. 

P. O. Box 148. STERLING, ILL.. 



WHAT AMERICAN ZOOLOGISTS HAVE 

Done for Evolution By Edward S. Morse. Address of 
tbe retiring president of the American Association for 
the Advancement of Science, New York, Auk. 11, 18W. 
An interesting review of ten years' work performed by 
American Zoo ovists. Contained in Scikntific Ameri- 
can Sdpplemknt, Nos. 6117, 60S and 609. Price 10 
cents eacb. To be had at this office and from all news- 
dealers. 



JPKKFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
ana priot* reduced, subscribers to the ctextific Am. 
khicax and Scikntific American Sitplemknt can be 
supplied for the low price of tl .50 by mall, or 11.25 at the 
office o f this papei Heavy board sides: inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

Minor & co., 

Publishers ScntSTUic AmebicaH, 



AGENTS 



WANTED (Samoles FREE) for 

Dr. Scott's beautiful Klectric Cor- 
sets, Brushes, Belts, Etc. No 
risk, quick sales. Territory given, satisfaction guaran- 
teed. DI1. STCOT, 843 Broadway, N. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



WANTEIl-Agents to sell PRATT'S PATENT 
BUTTON FA ST K NEK. Address PRATT 
MANUFACTURING CO., Boston, Mass. 



FAD C A I C Th « Foundry, Machine and 

rUn OALCi Boiler Shops, of the Economy 
Steam Engine and Foundry Co., with the water power, 
real estate, tools, patterns, flasks, etc. This establish- 
ment must be sold to close out the business. It is a rare 
chance for any person wishing to engage in this business, 
in one of the smartest towns in Northern New York. 
There is a good trade established, and the concern is in 
operation now, and doing a good business. The Foun- 
dry or Machine and Boiler Shops will be sold separate if 
desired, with tools, etc. One of the firm, " a practical 
f oundryman," will buy and run the Foundry if the Ma- 
chine and Boiler Shops can be sold separate ; or he will 
take a partner who can furnish from $0,000 to $8,000, and 
is acquainted with the machine branch of the business. 
For further information and particulars, address N. W. 
PORTER, Receiver, Malone, Franklin Co., New York. 




THE CURTIS 

RETURN 

STE-A.M TKAP. 
For returning steam condensed un- 
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 

THE CURTIS REGULATOB CO., 

BOSTON, MASS. 
Send for Circular No. 19. 



THE ECLIPSE OP ALGOL, WITH THE 

latest Determinations of its Distance and Dimensions, 
—By Royal B. Hill. An interesting account of recent 
studies of the variations in intensity of the star Algol, 
with a discussion of its orbit and that of its satellite. 
How a cardboard model of the phenomena of Its eclipse 
may be made. With 8 figures. Contained in Scientific 
American Supplement. No. 558. Price 10 cents. To 
be had at this office and from all newsdealers. 



CUTLER'S 



PHOTO-ENGRAVING PROCESSES.— 

The " Washout " process. The swelled gelatine process 
Full details of each. Contained in Scientific Ameri- 
can Supplement, No. 01 '.£. Price 10 cents. To be had 
at this office and from all newsdealers. 




RIRR'g Wrattd OririMl 

BALTIMORE 

£25 heaters 

To warm upper aadlowerrorau 
The Hodueut sal Hart Io» 
Mutleal Co.18t.ro. In the world. 

B. C. BIBB & SON 
SteivFouden, Baltimore, Hd» 
IARBIE1IED SL1TEBAJTELS 
New and Beautiful Deejcna. 



i New Catalogue of Valuable Papers 

contained in Scientific American Supplement, sent 
freeof choree to any address. 

MUMN 4s CO.. 361 Broadway, N. Y. 



POCKET INHALER 



AND 

Carbolnto of Iodine 
INHALANT. 

A certain cure for Ca- 
tarrh, Bronchitis, Asthma, 
and all diseases of the 
Throat and Lungs— oven 
Consumption* if tafcen 
in season. It will break 
up a Cold at once. The Kins of Cough Medicines. 
A few inhalations will correct the most offensive 
Breath. Carried handily as a penknife, always ready. 
Approved by physicians. Nearly Half Million sold. 
Sold by Druggists for SI. 00. Bymail$L25. 
W. H. SMITH & CO., Prop's, 

410 Michigan St., Buffalo, N. Y. 



$10.00 to $50.00 S^i 

ness. Magic Lanterns and Views of popular sub- 
jects. CatalOfrues on application. Part 1 Optical, Z 
Mathematical. 3 Meteorological, 4 Maeic Lanterns, etc. 
I.. MAN A SSE, 88 Madison Street, Chicago, 111. 



HOW TO MAKE AN INCUBATOR.— 
Fall directions, illustrated with 1 neures. Also direc- 
tions for operating the apparatus. Contained in 
Scientific Akxbioan Supplement, No. 61!*. Price 
10 cents. To be bad at this office and from all news- 
dealers. 



Telegraph and Electrical 
SUPPLIES 

Medical Batteries, In ventors'Models, Expert- 
Aental Work, and fine brass castings. Send foe 
•analogue C. E. JONES * BltO. {'iuelnnati, O. 

li is important to an that you n>"ntioD this paper. 



TECHNICAL TRAINING CONSIDERED 

as a part of a " Complete and Generous Education." An 
address by Dr. R. H. Tburston, delivered at the seven- 
teenth annual commencement of the Worcester Poly- 
technic Institute. Contained in scientific American 
Supplement, No. 602. Price 10 cents. To be had at 
this office and from all newsdealers. 



THE CHEAPEST AND BEST : 



WoTo£]/g(?aVjjVg(q- 

c 6? PARK PLACE. NEW YORK 



THE NEW CROTON AQUEDUCT.— 

Detailed description of the great aqueduct now being 
constructed to increase the water supply of New York 
City, and also of the great dam which it Is proposed to 
build across the Croton River, at Quaker Bridge. With 
engravings and a map. Contained in Scientific Ameri- 
can Supplement. No. 558. Price 10 cents. To be 
had at this office and from all newsdealers. 




OUTFITS. 



VIOLIN ww.... v . 

| Consisting of Violin Box, Bow, and 

^ Teacher, sent to any 

part of the United 

States on 1 to 3 dujV 

trial before buying. 



Violin 
— Outnt. _ 

at 84* 98* Si 5 and 825 each. Send Stamp for 

Beautiful Illustrated 96-page Catalogue of Violins, 
Guitars, Banjos, Cornets, Flutes, Strings, etc. Lowest 
prices. Mail orders a .specialty. C. W. STORY, 
36 Central Street* Boston, Mass. 




COMPRESSION OF AIR.— DESCRIP- 

tlon of M' SBrs. Dubois & Francois' improved air com- 
pressing machine, devised for the use of the largerln- 
dnstries and for mining purposes. With 8 figures. Illus- 
trating the apparatus in plan, elevntion and detail. 
Contained in SrrENTnnc Ahkrican Supplkmknt. No. 
43-1. Price 10 cents. To be bad at thlsofflceantl from 
all newsdealers. 



PULLEYS. HANGERS. 
FRICTION CLUTCHES. 44 



PROGRESS MACHINE WORKS, 

X*«fcarte. Place, jr. y. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK MFG. 
CUm Yerk, Fa. 
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To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do hot 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wmen you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission, 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress 

MUNN & CO.. Publishers, 
361 Broadway, New York. 




We Grow HEAVY HOC ST ACHE 

Mwifi W&Ukm and Hair on Bald Haadi 

la 30 to 10 dan. Djaa'. Baard Elixir fa 

_._ UiaOriLYBEMEOY. 2 or 3 pkfa. do H. 

v — -. 7T— -. s ya w .a— ^ ~M Wa win pre,a thia or pa T 1 1 00. 00 i« caaa. 

Tonajaad old maki 1 16 dayT No^pananeo aoadad. Waaand too. |4 ■£» pin. b T mall ft* 

&0cstampsorl2for$l. Simply cost. Smith JBfg. Co. PaUUncIJli. 



^ A T A PP LI positively cured by the greatGerman 
^*** ■ r*I\I\ n Remedy. Sample pkge. and book for 
Acta, in stamps. E.H. MEDICAL CO., East Hampton, Conn. 

CONSUMPTION.tSiefc^gg 

Alate discovery. Sample bottles free with treatise containing 

directions for borne treatment. Give express office. 

DR. WM. F. 6. NOETUN 6 A CO., East Hampton, Conn. 

CICPTDIPAI Edward P. Thorn peon. Solicitor 
CLEb llllbALi of Electrioal Patents, i Beefanan 
Street. N. Y. Write for testimonials and instructions. . 
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Inside Page* each insertion - 
Hack l'aee, each insertion • 



- - 75 cents aline. 

--81. 



.00 a line. 



The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and. is set in agate type. Engravings may he d adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



W. L. DOUGLAS 
$3 SHOE. 

The only S3 SEAMLESS I 
Shoe in the world, with- 
out tacks or nails. i 
Finest Calf, perfect fit,^/ 
and warranted. Congress, "~ 
Button and Lace, all 




styles toe. As stylish^ 
and durable as those ^ ' 
Costing $5 or$G.Boys. 
all wear the W. 
I.. DOU — - ~ 
•3 Shoe 



[Nam* and price 
" Btunped on bottom of each Sbo*.] 

W. I*. DOUGLAS S2.50 SHOE is unex- 
celled for heavy wear. If not»sold by your dealer 
write W. L. DOUGLAS. Brockton, Mas*. 




USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNJV dfc CO., 361 Hroadway, New York. 



SUPPLIES FROM 

HKWtANT PRESSURE 
I the cheapest power known, 
I Invaluable for crowing 
I Church Organs, running 
I Printing Presses, Sewing 
I MachA/nes in Households, 
IfDurnlBK Lathes, Scroll 
I Saws, Grindstones. Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
I Lights, Elevators, etc. It 
I needs little room, no firing 
I up, fuel, ashes, repairs, en- 
I gineer. explosion, or delay, 
I no extra insurance, no coal 
I bills. Is noiseless, neat, 
I compact, steady ; will work 
I at any pressure of water 
I above 15 lb.; at 40 lb. pres- 
I sure, has 4-horse power, and 
I capacity up to 10-horse 
power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOri CO., Newark, N. J. 





To competent Business Men accepting exclusive city 
agency for sale of our NATIONAL AUTOMATIC 
GAS-SAVING GOVKKNOKS. Required by all 
gas consumers. Save 33 per cent* in Gas Bills. 

They equalize the pressure at meter. Secure a steady 
and increased illumination, insuring perfect combustion 
of the gases, and a pure and healthful atmosphere. 
Prevent the disagreeable whistling, blowing, and smok- 
ing of burners, remedying frequent danger from fire and 
expense of broken globes. Over 8,000 in service. In- 
dorsed by highest Mercantile Corporate and Expert 
Authorities. Agents clearing $500 per month. Address 

THE UNION V\t4$KAK GAS-SAVING CO., 
744 BROADWAY, NEW YORK. 




CHANDLER & FARQUHAR 
177 Washington St. 

BOSTON. 

New England Agents for 
BARNES' FOOT POWER MACHINERY 

AND DEALERS IN 

Machinists' Supplies of Every Kind 

Send two stamps for illus. catalogue 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this fine of business they have had forty-one years' 
experience, and now have unequaled facWues for the 
preparation of Patent Drawings, Specifications, and the 

§rosecution of Applications for Patents in the United 
tates, Canada, and Foreign Countries. Messrs Mnnn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Isabels, Reissues. Assignments, and Reports 
oh Infringements of Patents. All business intrusted to 
them is done with special care and -promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MTJKN & CO., Solicitors ©i Patents, 

361 Broadway, New Tors. 
BRANCH OFFICR8.-NO. 623 and 624 F Street, Pa' 
ciflcButtding, sear 7th Street, Washington, D. C. 





PLASTIC STOVE-LINING. 

One of the most desirable articles for the 
household ever produced. Easily arjplied 
by any one at less than half the cost oFbrick 
linings, while it is far more durable. 

Only one half the thickness of ordinary 
fire-brick is required, leaving more space 
for fuel. Suitable for all kinds of Stoves, 
Ranges and Furnaces, 

Ready for use in 5 and 10 pound cans, alsc 
in Kegs and Barrels. 

ASBESTOS COVERING. 

For Furnaces, Furnace Pipes, etc. 

Fire-Proof, Non-Conducting. — 

33 per cent, of Fuel saved. 

Descriptive Price List free by mail.- 

H. W. JOHNS M'F'G CO., 

87 MAIDEN LANE, NEW YORK. 

CHICAGO, PHILADELPHIA, LONDON, 



Hyatt Pure Water Co. 




NATURE'S PROCESSES 
Purifying 150.000,000 Gal- 
lons ]>aily. 

Adopted by Twenty dif- 
ferent Cities and Towns, and 
a Thousand or more Manu- 
facturers, etc., in the Unit- 
ed States, Canada, West In- 
dies and South America. 

His JiETEB FAILED. 
Free from Legal Complica- 
tions. 

Kecommended by Engineer 
Corps, U. S. War Department, 
and the Highest Authorities 
on Sanitation and Hydraulic 
Engineering. 

Results Guaranteed. 
For Circulars and Estimates 



HYATT PURE WATER COMPANY, 

Tribune Building, New York. 



IM STEREOPTICONS, all prices. Views lllwtratln 



And STEREOPTICONS, aU prices. Views illustrating 
emr ratieet for PUBLIC'EXHIBITIONS, «*>• . 

fXy" A profitable tvttnesK/br a manwttA a *maU capital. Also. 
Lanterns for Homo Amusement. 152 page Catalogue Acs. 
MCALLISTER, Vfg. optician, 49 Nassau St.,N. Y. 



HHH .? jaUASH MBEE'g BIBtRIAK L7AD ggCTC- 



USED AND RECOMMENDED by Meibbonieb, Kin- 
bach. Von Pilott, Gab. Max, and the most emi- 
nent artists throughout the world. The 

Johann Faber Siberian Lead Pencils. 

None genuine unless stamped Johann Fabeb. For sale 
by aU stationers and dealers in Artists' Materials. 
QUEEN & C0. f PHILADELPHIA, 

General Agents for the U. S. 



WIRERDPE 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J. , or 117 Liberty Street, New Fork. 

Wheels and Rope for conveying power long distances. 
Send for circular. 





WEITMYER PATENT FURNACE 

BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines. Traction ana Portable Engines 

STEAM HOAD ROIiXjBRIS. 
Manufactured by Foundry and Machine Department, 

Harrisburg, Fa., XT. S. A.. 



THE BRIDGEPORT WOOD 



FINISHING CO 



?K BUSINESS OFFICE. 



;t/\INM;.IIAUUKTiX 

98 Ma-'Oln Lane, manufact 



r " ~^WHEELER.§ INTENT W^QD "Pl-L-LEIL. 

BP^INUCS LlTHOGEN iiLIGAThJ pAlN r 
lit hq gen Primer, wood stains 



PAMPHLET GIVING DIRECTIONS FOR^FINISHMS HARD WOOD Ffi£E TO ANf ADDRESS. 



SAWS Wanted 60,000 Sawyers and a » W O 
■**■ "^ Lumbermen to send us their kJ -™- fT w 
A full address for a copy of Emerson's |y Book - 
of ISA WS. We are first to introduce NATTjn- A 
AL Gas for heating and tempering Saws 
Wwith wonderful effect upon improving their tif 
quality and toughness, enabling us to reduce fff 
prices. Address _ 

S EMERSON, SMITH & CO. (Ltd.), C 
Beaver Falls, Pa. ° 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINDRICAL ;E:T!0i^ CR C 3ft LIT OBTAINED "(HEV\^0lL 

■D.V7AWCF Rnsrr, ARTESIAN WELLS 

BORED ROUND AND STRAIGHT 
ADMITTING A. LARGER PUMP 5, 
CASING IN PROPORTION TO 




^PENNSYLVANIA 



, _ BIRDSBORO PA . 

' !• '--'■ » pAj" * IMANFTRS.OF diamond drills 
Sf ■ SSR^ltM 1 FOR ALLKINDS OF 

•E3 \1 —ROCK BORING.— 



THE BEST STEAM PUMP. 

Van Duzen's Patent Steam Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill ; cannot 
get out of order ; has no moving parts. 

A Superior Fire Pump. 
Instantaneous and powerful, ever ready, 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, Impure, etc.). We make 
ten sizes, prices from $7 to $75. Capaci- 
ties from 100 to 20.000 gallons per hour 
State for what purpose wanted and send for Catalogu- 
of "Pumps." Van Duzen *fc Tift* Cincinnati, O. 





CEO. W. MARBLE, Sole Manu- 
facturer of TBE ACMK WRENCH. 

The best made, all steel, and warranted, 8 sizes. 

28 to 82 South Canal Street. Chicago, U. & A. 

ANTED — Machine for turning Wooden Bowls. 
Second-hand ornew [complete. Address, 

J. H. STILL-, Tilbury Centre, Ontario. 



w 



FTCTYIUF FRFF On receipt of two 2 cent 
Cttnllf C lllCCi stamps we will send, 
J postage paid, to any address, a sample Americnn 
Film Negative and full description of the newly per- 
, fected process of making film negatives. 
I The Eastman Dry Plate & Film Coj^gj»ehegterjJJjjr. 
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JENKINS BROS. VALVES. 

The endorsement of first-class engineers and mechanics throughout the country has fully de- 
monstrated these valves to possess the following advantages over all other valves now in use : 
1 . A perfectly tight valve under any an d all pressures of steam, oils, or gases. 
2". Sand or grit of any kind will not injure the seat. 

3. You do not have to take them off to repair them. 

4. They can be repaired by any mechanic in a few minutes. 

5. The elasticity of the Disc allows it to adapt itself to an imperfect surface. ' 

In Valves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make them 
tight, except by regrinding, which is expensive if done by hand, and if done by machine soon wears out the vjdve. 
and in most cases they have to be disconnected from the pipes, often costing more than a new valve. The Jenkins 
Discs used in these valves are manufactured under our 1880 patent, and will stand an y pressure of stewm, otis,tiraeias, 
JENKINS BROS.* 71 John St., N. Y.; 105 Milk St., Boston; 13 So. Fourth St., Phila.; 54 Dearborn St., Chicago. 



Shafting and Gearing, Tex £t A ™^£ eiry > 



THOS. WOOD & CO. 

2'Jd and Wood Sts., 

Philadelphia, Pa. 




95 MILK ST. BOSTON, MASS. 



Mcintosh, Seymour <& co. 

AUBURN. N. Y. 

Automatic Cut-off Engines. 

5 to 300 Horse Power. 
Economy in Fuel CongumpHan, Clan Regulation, Great Durabili- 
ty and Simplicity, Perf'-ct VVwkn»nii-bln and Design. 

Unrivaled In these .qualities, our aMftaes aresuitable for all purposes, espe- 
cially where high speed and difficult service are required, as in electric light 
plants, rolling mills, etc. Send for illustrated catalogue. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by itor its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




Mention this paper. 




LYON&HEALY 

State & Monroe Sts., Chicago, ' 
will mail, free, their newly enlarged A 

Catalogue of Band Instruments, 
Uniforms and Equipments, 400/ 
Fine Illustrations describing every)/ 
article required by Bands- or Drum \ 
Corps, including Repairing Mate-\ 
rials , Trimmings , etc.. . 

Contains Instructions for 
Amateur Bands, Exercises and Scales, 
Drum Major's Tactics, By-Laws, and i 
" lected List of Band Music. 
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FOR 1887. 

The Most Popular Scientific Paper in the World. 

Only S3.00 a Veur. including Postage. Weekly. 
32 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works,' Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes or Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Xenna of Subscription.— One copy of the Scien- 
tific American will be sent for one year—b2 numbers-- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnrs by the pub. 
Ushers; six months, $1.50; three months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every clubof five subscribert 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, oi 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk: Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

361 Broadway, New York. 

TKXl 

Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages. 
The Scientific American Supplement Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all The principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy 
Natural History, Geography, A rcheeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
technology, Manufacturing industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domratic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada. $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co.. 361 Broadway, N. V., 
Psblisbers Scientific American. 



To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany. 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold 
for both Scientific American ana Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York, 
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THE "Scientific American" is printed with CHAS 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Phila., and 17 Rose St., opp, Dnane St., N. Y 
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